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PROBLEM TO BE SOLVED: To eliminate the need for a memory which keeps storing 
a large amount of coefficient data in performing conversion to various formats or 
sizes. 

SOLUTION: An input signal Vin is converted to an output image signal Vout (1080in 
signal, VGA signal, etc., or 525i signal for obtaining the display images varying in 
magnifications) by an image signal processing section 110. Class codes CL are 
obtained from the data on the taps corresponding to the respective pixels (target 
pixels) within the unit pixel blocks constituting Vout selectively fetched from Vin are 
obtained. The coefficient species data and coefficient data on the respective classes 
used in calculating the data of the target pixels are formed in accordance with the 



phase information h and v of the target pixels generated in a phase information 
generating circuit 139 is formed in a coefficient forming circuit 136. The data on the 
target pixels is operated by using an estimation equation from the data xi of the taps 
corresponding to the target pixels and the coefficient data with read out by the class 
codes CL from the memory 1 34. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A conversion information input means to be the information signal processor 
which changes the 1st information signal which consists of two or more information 
data into the 2nd information signal which consists of two or more information data, 
and to input a format or the conversion information on size, A signal transduction 
means to change into the topology of the observing point concerning the 2nd 
information signal of the above the above-mentioned conversion information that it 
was inputted with the above-mentioned conversion information input means, 1st 
memory means by which the multiplier kind data which are generation-type multiplier 
data which makes a parameter the above-mentioned topology for generating 
presumed-type multiplier data were memorized, It is generated by the above- 
mentioned generation type using the topology of the above-mentioned observing point 
changed and acquired with the multiplier kind data and the above-mentioned signal 



transduction means which are memorized by the memory means of the above 1st. A 
multiplier data generating means to generate the above-mentioned presumed-type 
multiplier data corresponding to the topology of the above-mentioned observing point, 
The 1st data selection means which chooses from the 1st information signal of the 
above two or more 1st information data located around the observing point 
concerning the 2nd information signal of the above, The information signal processor 
characterized by having an operation means to compute and obtain the information 
data of the above-mentioned observing point from the above-mentioned multiplier 
data generated with the above-mentioned multiplier data generating means, and the 

1 st information data of the above-mentioned plurality chosen with the data selection 
means of the above 1 st using the above-mentioned presumed type. 

[Claim 2] The 2nd data selection means which chooses from the 1 st information 
signal of the above two or more 2nd information data located around the observing 
point concerning the 2nd information signal of the above, Based on the information 
data of the above 2nd chosen with the data selection means of the above 2nd, it has 
further a class detection means to detect the class to which the above-mentioned 
observing point belongs. For the memory means of the above 1st The above- 
mentioned multiplier kind data which are detected with the above-mentioned class 
detection means and which were beforehand called for for every class are memorized. 
The above-mentioned multiplier data generating means The information signal 
processor according to claim 1 characterized by generating the above-mentioned 
presumed-type multiplier data corresponding to the topology of the class detected 
with the above-mentioned class detection means, and the above-mentioned 
observing point. 

[Claim 3] The topology of the above-mentioned observing point changed and acquired 
with the multiplier kind data and the above-mentioned signal transduction means 
which are memorized by the memory means of the above 1st is used for the above- 
mentioned multiplier data generating means. By the above-mentioned generation type 
A multiplier data generation means detected with the above-mentioned class 
detection means to generate above-mentioned presumed-type multiplier data for 
every class, The 2nd memory means which memorizes the above-mentioned 
presumed-type multiplier data in each class generated with the above-mentioned 
multiplier data generation means, The information signal processor according to claim 

2 characterized by coming to have a multiplier data read-out means to read and 
output the above-mentioned presumed-type multiplier data corresponding to the 
class detected with the above-mentioned class detection means from the memory 
means of the above 2nd. 

[Claim 4] The information signal processor according to claim 1 carried out [ having 
further an addition means to ask for total of the above-mentioned presumed-type 
multiplier data generated with the above-mentioned multiplier data generating means, 
and a normalization means to do the division of the information data of the above- 



mentioned observing point acquired with the above-mentioned operation means, and 
to normalize them by the above-mentioned total, and ] as the description. 
[Claim 5] A conversion information input means to be the picture signal processor 
which changes the 1 st picture signal which consists of two or more pixel data into the 
2nd picture signal which consists of two or more pixel data, and to input a format or 
the conversion information on size, A signal transduction means to change into the 
topology of the attention pixel concerning the 2nd picture signal of the above the 
above-mentioned conversion information that it was inputted with the above- 
mentioned conversion information input means, A memory means by which the 
multiplier kind data which are generation-type multiplier data which makes a 
parameter the above-mentioned topology for generating presumed-type multiplier 
data were memorized, It is generated by the above-mentioned generation type using 
the topology of the above-mentioned attention pixel changed and obtained with the 
multiplier kind data and the above-mentioned signal transduction means which are 
memorized by the above-mentioned memory means. A multiplier data generating 
means to generate the above-mentioned presumed-type multiplier data corresponding 
to the topology of the above-mentioned attention pixel, A data selection means to 
choose from the 1st picture signal of the above two or more pixel data located around 
the attention pixel concerning the 2nd picture signal of the above, The picture signal 
processor characterized by having an operation means to compute and obtain the 
pixel data of the above-mentioned attention pixel from the above-mentioned 
multiplier data generated with the above-mentioned multiplier data generating means, 
and two or more above-mentioned pixel data chosen with the above-mentioned data 
selection means using the above-mentioned presumed type. 

[Claim 6] A picture signal input means to input the 1st picture signal which consists 
of two or more pixel data, A picture signal processing means to change and output 
the 1 st picture signal of the above inputted from the above-mentioned picture signal 
input means to the 2nd picture signal which consists of two or more pixel data, An 
image display means to display the image by the 2nd picture signal of the above 
outputted from the above-mentioned picture signal processing means on an image 
display component, It comes to have a conversion information input means to input 
the conversion information corresponding to the format or size of an image displayed 
on the above-mentioned image display component. The above-mentioned picture 
signal processing means A signal transduction means to change into the topology of 
the attention pixel concerning the 2nd picture signal of the above the above- 
mentioned conversion information that it was inputted with the above-mentioned 
conversion information input means, 1st memory means by which the multiplier kind 
data which are generation-type multiplier data which makes a parameter the above- 
mentioned topology for generating presumed-type multiplier data were memorized, It 
is generated by the above-mentioned generation type using the topology of the 
above-mentioned attention pixel changed and obtained with the multiplier kind data 



and the above-mentioned signal transduction means which are memorized by the 
memory means of the above 1st. A multiplier data generating means to generate the 
above-mentioned presumed-type multiplier data corresponding to the topology of the 
above-mentioned attention pixel, The 1 st data selection means which chooses from 
the 1 st picture signal of the above two or more 1 st pixel data located around the 
attention pixel concerning the 2nd picture signal of the above, The image display 
device characterized by having an operation means to compute and obtain the pixel 
data of the above-mentioned attention pixel from the above-mentioned multiplier data 
generated with the above-mentioned multiplier data generating means, and the 1st 
pixel data of the above-mentioned plurality chosen with the data selection means of 
the above 1st using the above-mentioned presumed type. 

[Claim 7] The 2nd data selection means which chooses from the 1 st picture signal of 
the above two or more 2nd pixel data located around the attention pixel concerning 
the 2nd picture signal of the above, Based on the pixel data of the above 2nd chosen 
with the data selection means of the above 2nd, it has further a class detection 
means to detect the class to which the above-mentioned attention pixel belongs. For 
the memory means of the above 1st The above-mentioned multiplier kind data which 
are detected with the above-mentioned class detection means and which were 
beforehand called for for every class are memorized. The above-mentioned multiplier 
data generating means The image display device according to claim 6 characterized 
by generating the above-mentioned presumed-type multiplier data corresponding to 
the topology of the class detected with the above-mentioned class detection means, 
and the above-mentioned attention pixel. 

[Claim 8] The topology of the above-mentioned attention pixel changed and obtained 
with the multiplier kind data and the above-mentioned signal transduction means 
which are memorized by the memory means of the above 1 st is used for the above- 
mentioned multiplier data generating means. By the above-mentioned generation type 
A multiplier data generation means detected with the above-mentioned class 
detection means to generate above-mentioned presumed-type multiplier data for 
every class, The 2nd memory means which memorizes the above-mentioned 
presumed-type multiplier data in each class generated with the above-mentioned 
multiplier data generation means, The image display device according to claim 7 
characterized by coming to have a multiplier data read-out means to read and output 
the above-mentioned presumed-type multiplier data corresponding to the class 
detected with the above-mentioned class detection means from the memory means 
of the above 2nd. 

[Claim 9] The image display device according to claim 6 carried out [ having further 
an addition means to ask for total of the above-mentioned presumed-type multiplier 
data generated with the above-mentioned multiplier data generating means, and a 
normalization means to do the division of the pixel data of the above-mentioned 
attention pixel obtained with the above-mentioned operation means, and to normalize 



them by the above-mentioned total, and ] as the description. 
[Claim 10] The 1st step which is the information signal art which changes the 1st 
information signal which consists of two or more information data into the 2nd 
information signal which consists of two or more information data, and inputs a format 
or the conversion information on size, The 2nd step which changes into the topology 
of the observing point concerning the 2nd information signal of the above the above- 
mentioned conversion information that it was inputted at the 1st step of the above, 
The multiplier kind data which are generation-type multiplier data which generate 
presumed-type multiplier data, and which makes the above-mentioned topology a 
parameter, and the topology of the above-mentioned observing point changed and 
acquired at the 2nd step of the above are used. By the above-mentioned generation 
type The 3rd step which generates the above-mentioned presumed-type multiplier 
data corresponding to the topology of the above-mentioned observing point, The 4th 
step which chooses from the 1 st information signal of the above two or more 1 st 
information data located around the observing point concerning the 2nd information 
signal of the above, The information signal art characterized by having the 5th step 
which computes and obtains the information data of the above-mentioned observing 
point from the above-mentioned multiplier data generated at the 3rd step of the 
above, and the 1st information data of the above-mentioned plurality chosen at the 
4th step of the above using the above-mentioned presumed type. 
[Claim 1 1] The 6th step which chooses from the 1st information signal of the above 
two or more 2nd information data located around the observing point concerning the 
2nd information signal of the above, It has further the 7th step which detects the 
class to which the above-mentioned observing point belongs based on the 2nd 
information data of the above-mentioned plurality chosen at the 6th step of the 
above. At the 3rd step of the above The information signal art according to claim 10 
characterized by generating the above-mentioned presumed-type multiplier data 
corresponding to the topology of the class detected at the 7th step of the above, and 
the above-mentioned observing point. 

[Claim 12] The topology of the above-mentioned observing point changed and 
acquired at the multiplier kind data and the 2nd step of the above which are 
generation-type multiplier data for generating the presumed-type multiplier data 
which are detected at the 7th step of the above, and which were beforehand called 
for for every class is used for the 3rd step of the above. By the above-mentioned 
generation type The step which generates above-mentioned presumed-type multiplier 
data for every above-mentioned class, and the step which memorizes the above- 
mentioned presumed-type multiplier data in each class by which generation was 
carried out [ above-mentioned ] for a memory means, The information signal art 
according to claim 1 1 characterized by having the step which reads and outputs the 
above-mentioned presumed-type multiplier data corresponding to the class detected 
at the 7th step of the above from the above-mentioned memory means. 



[Claim 13] The information signal art according to claim 10 characterized by to have 
further the 9th step which does the division of the information data of the above- 
mentioned observing point acquired at the 8th step which asks for total of the above- 
mentioned presumed-type multiplier data generated at the 3rd step of the above, and 
the 5th step of the above, and normalizes them by the above-mentioned total asked 
at the 8th step of the above. 

[Claim 14] In order to change the 1st information signal which consists of two or more 
information data into the 2nd information signal which consists of two or more 
information data The 1st step which inputs a format or the conversion information on 
size, The 2nd step which changes into the topology of the observing point concerning 
the 2nd information signal of the above the above-mentioned conversion information 
that it was inputted at the 1 st step of the above, The multiplier kind data which are 
generation-type multiplier data which makes a parameter the above-mentioned 
topology for generating presumed-type multiplier data, and the topology of the above- 
mentioned observing point changed and acquired at the 2nd step of the above are 
used. By the above-mentioned generation type The 3rd step which generates the 
above-mentioned presumed-type multiplier data corresponding to the topology of the 
above-mentioned observing point, The 4th step which chooses from the 1st 
information signal of the above two or more 1st information data located around the 
observing point concerning the 2nd information signal of the above, From the above- 
mentioned multiplier data generated at the 3rd step of the above, and the 1 st 
information data of the above-mentioned plurality chosen at the 4th step of the 
above The information offer medium which offers the computer program for 
performing the 5th step which computes and obtains the information data of the 
above-mentioned observing point using the above-mentioned presumed type. 
[Claim 1 5] In order to generate the presumed-type multiplier data used in case the 
1 st information signal which consists of two or more information data is changed into 
the 2nd information signal which consists of two or more information data, A signal- 
processing means to be equipment which generates the multiplier kind data which are 
generation-type multiplier data which makes topology a parameter, to thin out and 
process a teacher signal and to acquire a student signal, So that the phase of the 
information data location of the above-mentioned teacher signal over the information 
data location of the above-mentioned student signal may carry out sequential change 
The 1 st data selection means which chooses two or more 1 st information data 
located around the observing point concerning the above-mentioned teacher signal 
from the above-mentioned student signal by which the phase shift was carried out 
with a phase shift means to shift the phase of the above-mentioned student signal, 
and the above-mentioned phase shift means, A normal equation generation means to 
generate the normal equation for obtaining the above-mentioned multiplier kind data 
from the information data of the observing point concerning the 1 st information data 
and above-mentioned teacher signal of the above-mentioned plurality which were 



chosen with the data selection means of the above 1st, Multiplier kind data generation 
equipment characterized by having a multiplier kind data operation means to solve the 
above-mentioned normal equation and to obtain the above-mentioned multiplier kind 
data. 

[Claim 1 6] The 2nd data selection means which chooses two or more 2nd information 
data located around the observing point concerning the above-mentioned teacher 
signal from the above-mentioned student signal by which the phase shift was carried 
out with the above-mentioned phase shift means, It is based on the 2nd information 
data of the above-mentioned plurality chosen with the data selection means of the 
above 2nd. It has further a class detection means to detect the class to which the 
above-mentioned observing point belongs. The above-mentioned normal equation 
generation means From the information data of the observing point concerning the 
1st information data and above-mentioned teacher signal of the above-mentioned 
plurality which were chosen with the class and the data selection means of the above 
1 st which were detected with the above-mentioned class detection means It is 
multiplier kind data generation equipment according to claim 15 characterized by 
generating the normal equation for obtaining the above-mentioned multiplier kind data 
for every class, and for the above-mentioned multiplier kind data operation means 
solving the normal equation for every above-mentioned class, and obtaining the 
above-mentioned multiplier kind data for every class. 

[Claim 1 7] In order to generate the presumed-type multiplier data used in case the 
1st information signal which consists of two or more information data is changed into 
the 2nd information signal which consists of two or more information data, The 1st 
step which is the approach of generating the multiplier kind data which are 
generation-type multiplier data which makes topology a parameter, thins out and 
processes a teacher signal, and acquires a student signal, So that the phase of the 
information data location of the above-mentioned teacher signal over the information 
data location of the above-mentioned student signal may carry out sequential change 
The 3rd step which chooses two or more information data located around the 
observing point concerning the above-mentioned teacher signal from the above- 
mentioned student signal by which the phase shift was carried out at the 2nd step 
which shifts the phase of the above-mentioned student signal, and the 2nd step of 
the above, The 4th step which generates the normal equation for obtaining the 
above-mentioned multiplier kind data from the information data of the observing point 
concerning the information data and the above-mentioned teacher signal of the 
above-mentioned plurality which were chosen at the 3rd step of the above, The 
multiplier kind data generation method characterized by having the 5th step which 
solves the above-mentioned normal equation generated at the 4th step of the above, 
and obtains the above-mentioned multiplier kind data. 

[Claim 1 8] In order to generate the presumed-type multiplier data used in case the 
1st information signal which consists of two or more information data is changed into 



the 2nd information signal which consists of two or more information data, In order to 
generate the multiplier kind data which are generation-type multiplier data which 
makes topology a parameter So that the phase of the information data location of the 
above-mentioned teacher signal over the 1st step which thins out and processes a 
teacher signal and acquires a student signal, and the information data location of the 
above-mentioned student signal may carry out sequential change The 3rd step which 
chooses two or more information data located around the observing point concerning 
the above-mentioned teacher signal from the above-mentioned student signal by 
which the phase shift was carried out at the 2nd step which shifts the phase of the 
above-mentioned student signal, and the 2nd step of the above, The 4th step which 
generates the normal equation for obtaining the above-mentioned multiplier kind data 
from the information data of the observing point concerning the information data and 
the above-mentioned teacher signal of the above-mentioned plurality which were 
chosen at the 3rd step of the above, The information offer medium which offers the 
computer program for performing the 5th step which solves the above-mentioned 
normal equation generated at the 4th step of the above, and obtains the above- 
mentioned multiplier kind data. 

[Claim 19] In order to generate the presumed-type multiplier data used in case the 
1st information signal which consists of two or more information data is changed into 
the 2nd information signal which consists of two or more information data, A signal- 
processing means to be equipment which generates the multiplier kind data which are 
generation-type multiplier data which makes topology a parameter, to thin out and 
process a teacher signal and to acquire a student signal, So that the phase of the 
information data location of the above-mentioned teacher signal over the information 
data location of the above-mentioned student signal may carry out sequential change 
The 1st data selection means which chooses two or more 1st information data 
located around the observing point concerning the above-mentioned teacher signal 
from the above-mentioned student signal by which the phase shift was carried out 
with a phase shift means to shift the phase of the above-mentioned student signal, 
and the above-mentioned phase shift means. From the information data of the 
observing point concerning the 1 st information data and above-mentioned teacher 
signal of the above-mentioned plurality which were chosen with the data selection 
means of the above 1st The 1st normal equation generation means which generates 
the 1st normal equation for obtaining above-mentioned presumed-type multiplier data 
for every phase shift value of the above-mentioned student signal, A multiplier data 
operation means to solve the 1st normal equation of the above and to obtain above- 
mentioned presumed-type multiplier data for every above-mentioned phase shift 
value, The 2nd normal equation generation means which generates the 2nd normal 
equation for obtaining the above-mentioned multiplier kind data from the multiplier 
data for every above-mentioned phase shift value obtained with the above-mentioned 
multiplier data operation means, Multiplier kind data generation equipment 



characterized by solving the 2nd normal equation of the above and having a multiplier 
kind data operation means to obtain the above-mentioned multiplier kind data. 
[Claim 20] The 2nd data selection means which chooses two or more 2nd information 
data located around the observing point concerning the above-mentioned teacher 
signal from the above-mentioned student signal by which the phase shift was carried 
out with the above-mentioned phase shift means, It is based on the 2nd information 
data of the above-mentioned plurality chosen with the data selection means of the 
above 2nd. It has further a class detection means to detect the class to which the 
above-mentioned observing point belongs. The normal equation generation means of 
the above 1st From the information data of the observing point concerning the 1st 
information data and above-mentioned teacher signal of the above-mentioned 
plurality which were chosen with the class and the data selection means of the above 
1 st which were detected with the above-mentioned class detection means The 1 st 
normal equation for obtaining above-mentioned presumed-type multiplier data for 
every combination of the phase shift value of the class detected with the above- 
mentioned class detection means and the above-mentioned student signal is 
generated. The above-mentioned multiplier data operation means solves the 1st 
normal equation of the above, and obtains above-mentioned presumed-type multiplier 
data for every above-mentioned combination. The normal-equation generation means 
of the above 2nd From the multiplier data for every above-mentioned combination 
obtained with the above-mentioned multiplier data operation means, the 2nd normal 
equation for obtaining the above-mentioned multiplier kind data is generated for every 
class. The above-mentioned multiplier kind data operation means Multiplier kind data 
generation equipment according to claim 19 characterized by solving the 2nd normal 
equation of the above and obtaining the above-mentioned multiplier kind data for 
every above-mentioned class. 

[Claim 21] In order to generate the presumed-type multiplier data used in case the 
1st information signal which consists of two or more information data is changed into 
the 2nd information signal which consists of two or more information data, The 1 st 
step which is the approach of generating the multiplier kind data which are 
generation-type multiplier data which makes topology a parameter, thins out and 
processes a teacher signal, and acquires a student signal, So that the phase of the 
information data location of the above-mentioned teacher signal over the information 
data location of the above-mentioned student signal may carry out sequential change 
The 3rd step which chooses two or more information data located around the 
observing point concerning the above-mentioned teacher signal from the above- 
mentioned student signal by which the phase shift was carried out at the 2nd step 
which shifts the phase of the above-mentioned student signal, and the 2nd step of 
the above, From the information data of the observing point concerning the 
information data and the above-mentioned teacher signal of the above-mentioned 
plurality which were chosen at the 3rd step of the above The 4th step which 



generates the 1 st normal equation for obtaining above-mentioned presumed-type 
multiplier data for every phase shift value of the above-mentioned student signal, The 
5th step which solves the 1 st normal equation of the above generated at the 4th step 
of the above, and obtains above-mentioned presumed-type multiplier data for every 
above-mentioned phase shift value, The 6th step which generates the 2nd normal 
equation for obtaining the above-mentioned multiplier kind data from the multiplier 
data for every above-mentioned phase shift value obtained at the 5th step of the 
above, The multiplier kind data generation method characterized by solving the 2nd 
normal equation of the above generated at the 6th step of the above, and having the 
7th step which obtains the above-mentioned multiplier kind data. 
[Claim 22] In order to generate the presumed-type multiplier data used in case the 
1st information signal which consists of two or more information data is changed into 
the 2nd information signal which consists of two or more information data, In order to 
generate the multiplier kind data which are generation-type multiplier data which 
makes topology a parameter So that the phase of the information data location of the 
above-mentioned teacher signal over the 1st step which thins out and processes a 
teacher signal and acquires a student signal, and the information data location of the 
above-mentioned student signal may carry out sequential change The 3rd step which 
chooses two or more information data located around the observing point concerning 
the above-mentioned teacher signal from the above-mentioned student signal by 
which the phase shift was carried out at the 2nd step which shifts the phase of the 
above-mentioned student signal, and the 2nd step of the above, From the information 
data of the observing point concerning the information data and the above-mentioned 
teacher signal of the above-mentioned plurality which were chosen at the 3rd step of 
the above The 4th step which generates the 1st normal equation for obtaining above- 
mentioned presumed-type multiplier data for every phase shift value of the above- 
mentioned student signal, The 5th step which solves the 1 st normal equation of the 
above generated at the 4th step of the above, and obtains above-mentioned 
presumed-type multiplier data for every above-mentioned phase shift value, The 6th 
step which generates the 2nd normal equation for obtaining the above-mentioned 
multiplier kind data from the multiplier data for every above-mentioned phase shift 
value obtained at the 5th step of the above, The information offer medium which 
offers the computer program for performing the 7th step which solves the 2nd normal 
equation of the above generated at the 6th step of the above, and obtains the above- 
mentioned multiplier kind data. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an information offer medium at the 
image display device which used it when changing a format or size, and used a 
suitable information signal processor, an information signal art, a picture signal 
processor, and it, the multiplier kind data generation equipment used for it and a 
generation method, and a list. In detail, in case the 1 st information signal is changed 
into the 2nd information signal, the topology of the observing point which starts the 
2nd information signal from a format or the conversion information on size is acquired. 
By generating presumed-type multiplier data from multiplier kind data, and asking for 
the information data of the observing point which starts the 2nd information signal 
using this multiplier data based on this topology When performing various formats or 
conversion in size, the information signal processor which can do memory which 
stores a lot of multiplier data as it is unnecessary is started. 
[0002] 

[Description of the Prior Art] In order to change a format or image size, it is 
necessary to acquire an output picture signal in quest of the pixel data of a different 
phase from the pixel data of an input picture signal. In this case, the phase relation of 
the pixel of the output picture signal over the pixel of an input picture signal is 
uniquely decided by the format after conversion, or image size. 
[0003] The case where input picture signals are 525i signals, and output picture 
signals are 1080i signals as an example of format conversion is explained. As for 525i 
signals, the number of Rhine means the picture signal of an interlace method by 525, 
and, as for 1080i signals, the number of Rhine means the picture signal of an interlace 
method by 1080. Drawing 14 shows the pixel physical relationship of 525i signals and 
1080i signals. A big dot is the pixel of 525i signals here, and a small dot is the pixel of 
1080i signals. Moreover, a continuous line shows the pixel location of the odd number 
field, and the broken line shows the pixel location of the even number field. 
[0004] When changing 525i signals into 1080i signals, in each field of odd number and 
even number, it is necessary to acquire the pixel block of 1080i signals of 9x9 
corresponding to the pixel block of 525i signals of four xeach 4. 
[0005] Drawing 15 shows the phase relation of the perpendicular direction of the pixel 
of 525i signals and 1080i signals. The numeric value given to each of the pixel of 1080i 
signals in drawing shows the minimum distance of the perpendicular direction from the 
pixel of 525i signals. In this case, pixel spacing of the perpendicular direction of 525i 
signals is set to 16. Thus, the numeric value given to each of the pixel of 1080i signals 
shows the topology of the perpendicular direction to the pixel of 525i signals of the 
pixel concerned. 

[0006] In addition, this topology is made into a negative value when there is a pixel of 
1080i signals upward from the pixel (pixel in the minimum distance) of 525i signals, and 
when it is downward conversely, let it be a forward value. This is the same also in 



drawing showing the phase relation of the perpendicular direction of an XGA signal 
and 525i signals mentioned later. 

[0007] Drawing 1 6 shows the horizontal phase relation of the pixel of 525i signals and 
1080i signals. The numeric value given to each of the pixel of 1080i signals in drawing 
shows the horizontal minimum distance from the pixel of 525i signals. In this case, 
horizontal pixel spacing of 525i signals is set to 8. Thus, the numeric value given to 
the pixel of 1080i signals, respectively shows the horizontal topology over the pixel of 
525i signals of the pixel concerned. 

[0008] In addition, this topology is made into a negative value when the pixel of 1080i 
signals is leftward from the pixel (pixel in the minimum distance) of 525i signals, and 
when it is rightward conversely, let it be a forward value. This is the same also in 
drawing showing the horizontal phase relation between an XGA signal and 525i signals 
mentioned later. 

[0009] Next, the case where input picture signals are 525i signals, and an output 
picture signal is an XGA signal as an example of format conversion is explained. An 
XGA signal is a picture signal of the progressive method (non-interlace method) for 
performing the display of 1024x768 dots of resolution. Drawing 1 7 shows the pixel 
physical relationship of 525i signals and an XGA signal. A big dot is the pixel of 525i 
signals here, and a small dot is the pixel of an XGA signal. Moreover, about 525i 
signals, a continuous line shows the pixel location of the odd number field, and the 
broken line shows the pixel location of the even number field. 

[0010] When changing 525i signals into an XGA signal, in each field of odd number and 
even number, it is necessary to acquire the pixel block of 1080i signals of 8x16 
corresponding to the pixel block of 525i signals of five xeach 5. 

[001 1] Drawing 18 shows the phase relation of the perpendicular direction of the pixel 
of 525i signals and an XGA signal. The numeric value given to each of the pixel of the 
XGA signal in drawing shows the minimum distance of the perpendicular direction 
from the pixel of 525i signals. In this case, pixel spacing of the perpendicular direction 
of 525i signals is set to 16. Thus, the numeric value given to each of the pixel of an 
XGA signal shows the topology of the perpendicular direction to the pixel of 525i 
signals of the pixel concerned. 

[0012] Drawing 1 9 shows the horizontal phase relation of the pixel of 525i signals and 
an XGA signal. The numeric value given to each of the pixel of the XGA signal in 
drawing shows the horizontal minimum distance from the pixel of 525i signals. In this 
case, horizontal pixel spacing of 525i signals is set to 8. Thus, the numeric value given 
to each of the pixel of an XGA signal shows the horizontal topology over the pixel of 
525i signals of the pixel concerned. 

[0013] Although especially the example of image size conversion is not shown, the 
phase relation of the pixel of the output picture signal over the pixel of an input 
picture signal is uniquely decided like the case of the format conversion mentioned 
above. For example, the phase relation in the case of also increasing a perpendicular 



and a horizontal image size (magnifying power of a display image) 9/4 time becomes 
the same with the phase relation of the pixel of 525i signals and 1080i signals 
mentioned above. 

[0014] In order to change a format or image size conventionally, in case the pixel data 
of an output picture signal are obtained from the pixel data of an input picture signal, 
the presumed-type multiplier data corresponding to the Gentlemen phase of the pixel 
of the output picture signal over the pixel of an input picture signal are stored in 
memory, and asking for the pixel data of an output picture signal by the presumed 
type using this multiplier data is proposed. 
[0015] 

[Problem(s) to be Solved by the Invention] If the format after conversion differs from 
image size as mentioned above, the phase relation of the pixel of the output picture 
signal over the pixel of an input picture signal will become a different thing. Therefore, 
if it is in some which store presumed-type multiplier data in memory, when performing 
various formats or conversion in size, it is necessary to store multiplier data in 
memory corresponding to each format or size. Therefore, the memory which stores a 
lot of multiplier data in that case is needed, and there is un-arranging — an inverter 
will become expensive. 

[0016] So, in this invention, it aims at offering the information signal processor which 
can do memory which stores a lot of multiplier data as it is unnecessary in order to 
carry out various formats or conversion in size. 
[0017] 

[Means for Solving the Problem] The information signal processor concerning this 
invention is an information signal processor which changes the 1 st information signal 
which consists of two or more information data into the 2nd information signal which 
consists of two or more information data. A conversion information input means to 
input a format or the conversion information on size, A signal transduction means to 
change into the topology of the observing point concerning the 2nd information signal 
the conversion information inputted with this conversion information input means, 1st 
memory means by which the multiplier kind data which are generation-type multiplier 
data which makes a parameter topology for generating presumed-type multiplier data 
were memorized, It is generated by the above-mentioned generation type using the 
topology of the above-mentioned observing point changed and acquired with the 
multiplier kind data and the signal transduction means which are memorized by this 
1 st memory means. A multiplier data generating means to generate the above- 
mentioned presumed-type multiplier data corresponding to the topology of the above- 
mentioned observing point, The 1st data selection means which chooses from the 1st 
information signal two or more 1 st information data located around the observing 
point concerning the 2nd information signal, It has an operation means to compute 
and obtain the information data of the above-mentioned observing point from the 
multiplier data generated with the multiplier data generating means, and two or more 



1st information data chosen with the 1st data selection means using the above- 
mentioned presumed type. 

[0018] Moreover, the information signal art concerning this invention is an information 
signal art which changes the 1 st information signal which consists of two or more 
information data into the 2nd information signal which consists of two or more 
information data. The 1st step which inputs a format or the conversion information on 
size, The 2nd step which changes into the topology of the observing point concerning 
the 2nd information signal the conversion information inputted at this 1 st step, The 
topology of the above-mentioned observing point changed and acquired at the 
multiplier kind data which are generation-type multiplier data which makes a 
parameter topology for generating presumed-type multiplier data, and the 2nd step is 
used. By the above-mentioned generation type The 3rd step which generates the 
above-mentioned presumed-type multiplier data corresponding to the topology of the 
above-mentioned observing point, The 4th step which chooses from the 1st 
information signal two or more 1st information data located around the observing 
point concerning the 2nd information signal. It has the 5th step which computes and 
obtains the information data of the above-mentioned observing point from the 
multiplier data generated at the 3rd step, and two or more 1st information data 
chosen at the 4th step using the above-mentioned presumed type. 
[0019] Moreover, the information offer medium concerning this invention offers the 
computer program for performing each step of an above-mentioned information signal 
art. Moreover, the picture signal processor concerning this invention is a picture 
signal processor which changes the 1st picture signal which consists of two or more 
pixel data into the 2nd picture signal which consists of two or more pixel data. A 
conversion information input means to input a format or the conversion information 
on size, A signal transduction means to change into the topology of the attention pixel 
concerning the 2nd picture signal the above-mentioned conversion information that it 
was inputted with this conversion information input means, A memory means by which 
the multiplier kind data which are generation-type multiplier data which makes a 
parameter topology for generating presumed-type multiplier data were memorized, It 
is generated by the above-mentioned generation type using the topology of the 
above-mentioned attention pixel changed and obtained with the multiplier kind data 
and the signal transduction means which are memorized by this memory means. A 
multiplier data generating means to generate the above-mentioned presumed-type 
multiplier data corresponding to the topology of the above-mentioned attention pixel, 
A data selection means to choose from the 1 st picture signal two or more pixel data 
located around the attention pixel concerning the 2nd picture signal, It has an 
operation means to compute and obtain the pixel data of the above-mentioned 
attention pixel from the multiplier data generated with the multiplier data generating 
means, and two or more pixel data chosen with the data selection means using the 
above-mentioned presumed type. 



[0020] Moreover, a picture signal input means to input the 1st picture signal with 
which the image display device concerning this invention consists of two or more pixel 
data, A picture signal processing means to change and output the 1 st picture signal 
inputted from this picture signal input means to the 2nd picture signal which consists 
of two or more pixel data, It comes to have an image display means to display the 
image by the 2nd picture signal outputted from this picture signal processing means 
on an image display component, and a conversion information input means to input 
the conversion information corresponding to the format or size of an image displayed 
on an image display component. And a signal transduction means to change into the 
topology of the attention pixel concerning the 2nd picture signal the conversion 
information as which the picture signal processing means was inputted with the 
conversion information input means, 1st memory means by which the multiplier kind 
data which are generation-type multiplier data which makes a parameter topology for 
generating presumed-type multiplier data were memorized, It is generated by the 
above-mentioned generation type using the topology of the above-mentioned 
attention pixel changed and obtained with the multiplier kind data and the signal 
transduction means which are memorized by this 1st memory means. A multiplier data 
generating means to generate the above-mentioned presumed-type multiplier data 
corresponding to the topology of the above-mentioned attention pixel, The 1 st data 
selection means which chooses from the 1st picture signal two or more 1st pixel data 
located around the attention pixel concerning the 2nd picture signal, It has an 
operation means to compute and obtain the pixel data of the above-mentioned 
attention pixel from the multiplier data generated with the multiplier data generating 
means, and two or more 1 st pixel data chosen with the 1 st data selection means 
using the above-mentioned presumed type. 

[0021] In this invention, a format or the conversion information on size is inputted, 
and this conversion information is changed into the topology of the observing point 
concerning the 2nd information signal. Here, information signals are a picture signal 
and a sound signal. When an information signal is a picture signal, the phase relation of 
the pixel of the output picture signal over the pixel of an input picture signal is 
uniquely decided by the format after conversion, or image size. Moreover, two or more 
1st information data located around the observing point concerning the 2nd 
information signal are chosen from the 1st information signal. 

[0022] And the information data of the observing point are called for corresponding to 
the topology of the observing point of the 2nd information signal. Namely, the 
multiplier kind data which are generation-type multiplier data for generating 
presumed-type multiplier data are memorized by the memory means. Using this 
multiplier kind data and the topology of the observing point of the 2nd information 
signal, the presumed-type multiplier data corresponding to the topology of that 
observing point are generated, and the information data of an observing point are 
generated from this multiplier data and two or more 1st information data using a 



presumed type. 

[0023] Thus, in case the 1 st information signal is changed into the 2nd information 
signal, the topology of the observing point which starts the 2nd information signal 
from a format or the conversion information on size is acquired. Based on this 
topology, presumed-type multiplier data are generated from multiplier kind data. It is 
not what asks for the information data of the observing point which starts the 2nd 
information signal using this multiplier data, and stores the multiplier data 
corresponding to various formats or size in memory. When changing into various 
formats or size, the memory which stores a lot of multiplier data becomes 
unnecessary. 

[0024] In addition, the level variation of the information data of the observing point by 
the rounding error at the time of asking for presumed-type multiplier data by the 
generation formula using multiplier kind data is removable by doing the division of the 
information data of the observing point generated using the presumed type as total of 
the presumed-type multiplier data generated using multiplier kind data was asked for 
and mentioned above, and normalizing them by the total. 
[0025] Moreover, the multiplier kind data generation equipment concerning this 
invention In order to generate the presumed-type multiplier data used in case the 1st 
information signal which consists of two or more information data is changed into the 
2nd information signal which consists of two or more information data, A signal- 
processing means to be equipment which generates the multiplier kind data which are 
generation-type multiplier data which makes topology a parameter, to thin out and 
process a teacher signal and to acquire a student signal, So that the phase of the 
information data location of the teacher signal over the information data location of a 
student signal may carry out sequential change The 1st data selection means which 
chooses two or more 1 st information data located around the observing point 
concerning a teacher signal from the student signal by which the phase shift was 
carried out with a phase shift means to shift the phase of a student signal, and this 
phase shift means, A normal equation generation means to generate the normal 
equation for obtaining multiplier kind data from the information data of the observing 
point concerning two or more the 1st information data and teacher signals which were 
chosen with this 1st data selection means, It has a multiplier kind data operation 
means to solve this normal equation and to obtain multiplier kind data. 
[0026] Moreover, the multiplier kind data generation method concerning this invention 
In order to generate the presumed-type multiplier data used in case the 1 st 
information signal which consists of two or more information data is changed into the 
2nd information signal which consists of two or more information data, The 1 st step 
which is the approach of generating the multiplier kind data which are generation-type 
multiplier data which makes topology a parameter, thins out and processes a teacher 
signal, and acquires a student signal, So that the phase of the information data 
location of the teacher signal over the information data location of this student signal 



may carry out sequential change The 3rd step which chooses two or more information 
data located around the observing point concerning a teacher signal from the student 
signal by which the phase shift was carried out at the 2nd step which shifts the phase 
of a student signal, and this 2nd step, The 4th step which generates the normal 
equation for obtaining multiplier kind data from the information data of the observing 
point concerning two or more information data and teacher signals which were chosen 
at this 3rd step, It has the 5th step which solves the normal equation generated at 
this 4th step, and obtains multiplier kind data. 

[0027] Moreover, the information offer medium concerning this invention offers the 
computer program for performing each step of an above-mentioned multiplier kind 
data generation method. 

[0028] In this invention, infanticide processing of the teacher signal is carried out, and 
a student signal is acquired. For example, 1050i signals are used as a teacher signal, 
infanticide processing of this 1050i signal is carried out, and 525i signals are acquired 
as a student signal. And the phase shift of a student signal is performed so that the 
phase of the information data location of the teacher signal over the information data 
location of a student signal may carry out sequential change. 

[0029] Two or more information data located around the observing point concerning a 
teacher signal are chosen from this student signal by which the phase shift was 
carried out. And the normal equation for obtaining multiplier kind data from the 
information data of the observing point concerning two or more of these information 
data and teacher signals is generated, and multiplier kind data are obtained by solving 
this equation. 

[0030] Here, multiplier kind data are generation-type multiplier data which generate 
the presumed-type multiplier data used in case it changes into the 2nd information 
signal from the 1 st information signal and which makes topology a parameter. It 
becomes possible to obtain the multiplier data corresponding to the topology of 
arbitration by the generation type by using this multiplier kind data. Thereby, in case a 
format or size is changed, based on the topology of the observing point concerning 
the 2nd information signal, presumed-type multiplier data are generated from 
multiplier kind data, and it becomes possible to ask for the information data of that 
observing point using this multiplier data. 

[0031] Moreover, the multiplier kind data generation equipment concerning this 
invention In order to generate the presumed-type multiplier data used in case the 1 st 
information signal which consists of two or more information data is changed into the 
2nd information signal which consists of two or more information data, A signal- 
processing means to be equipment which generates the multiplier kind data which are 
generation-type multiplier data which makes topology a parameter, to thin out and 
process a teacher signal and to acquire a student signal, So that the phase of the 
information data location of the teacher signal over the information data location of a 
student signal may carry out sequential change The 1 st data selection means which 



chooses two or more 1 st information data located around the observing point 
concerning a teacher signal from the student signal by which the phase shift was 
carried out with a phase shift means to shift the phase of a student signal, and this 
phase shift means, From the information data of the observing point concerning two 
or more the 1 st information data and teacher signals which were chosen with this 1 st 
data selection means The 1 st normal equation generation means which generates the 
1st normal equation for obtaining above-mentioned presumed-type multiplier data for 
every phase shift value of a student signal, A multiplier data operation means to solve 
this 1 st normal equation and to obtain presumed-type multiplier data for every 
above-mentioned phase shift value, It has the 2nd normal equation generation means 
which generates the 2nd normal equation for obtaining multiplier kind data from the 
multiplier data for every above-mentioned phase shift value obtained with the 
multiplier data operation means, and a multiplier kind data operation means to solve 
this 2nd normal equation and to obtain multiplier kind data. 

[0032] Moreover, the multiplier kind data generation method concerning this invention 
In order to generate the presumed-type multiplier data used in case the 1 st 
information signal which consists of two or more information data is changed into the 
2nd information signal which consists of two or more information data, The 1st step 
which is the approach of generating the multiplier kind data which are generation-type 
multiplier data which makes topology a parameter, thins out and processes a teacher 
signal, and acquires a student signal, So that the phase of the information data 
location of the teacher signal over the information data location of a student signal 
may carry out sequential change The 3rd step which chooses two or more information 
data located around the observing point concerning a teacher signal from the student 
signal by which the phase shift was carried out at the 2nd step which shifts the phase 
of a student signal, and this 2nd step, The 4th step which generates the 1 st normal 
equation for obtaining above-mentioned presumed-type multiplier data for every 
phase shift value of a student signal from the information data of the observing point 
concerning two or more information data and teacher signals which were chosen at 
this 3rd step, The 5th step which solves the 1st normal equation generated at this 4th 
step, and obtains above-mentioned presumed-type multiplier data for every above- 
mentioned phase shift value, The 6th step which generates the 2nd normal equation 
for obtaining multiplier kind data from the multiplier data for every above-mentioned 
phase shift value obtained at this 5th step, The 2nd normal equation generated at this 
6th step is solved, and it has the 7th step which obtains multiplier kind data. 
[0033] Moreover, the information offer medium concerning this invention offers the 
computer program for performing each step of an above-mentioned multiplier kind 
data generation method. 

[0034] In this invention, infanticide processing of the teacher signal is carried out, and 
a student signal is acquired. For example, 1050i signals are used as a teacher signal, 
infanticide processing of this 1050i signal is carried out, and 525i signals are acquired 



as a student signal. And the phase shift of a student signal is performed so that the 
phase of the information data location of the teacher signal over the information data 
location of a student signal may carry out sequential change. 

[0035] Two or more information data located around the observing point concerning a 
teacher signal are chosen from this student signal by which the phase shift was 
carried out. And the 1 st normal equation for obtaining presumed-type multiplier data 
is generated for every phase shift value of a student signal, and the presumed-type 
multiplier data for every above-mentioned phase shift value are obtained from the 
information data of the observing point concerning two or more of these information 
data and teacher signals by solving this equation. 

[0036] And multiplier kind data are obtained by the 2nd normal equation for obtaining 
multiplier kind data being generated, and solving this equation from the multiplier data 
for every above-mentioned phase shift value, further. 

[0037] Here, multiplier kind data are generation-type multiplier data which generate 
the presumed-type multiplier data used in case it changes into the 2nd information 
signal from the 1 st information signal and which makes topology a parameter. It 
becomes possible to obtain the multiplier data corresponding to the topology of 
arbitration by the generation type by using this multiplier kind data. Thereby, in case a 
format or size is changed, based on the topology of the observing point concerning 
the 2nd information signal, presumed-type multiplier data are generated from 
multiplier kind data, and it becomes possible to ask for the information data of that 
observing point using this multiplier data. 
[0038] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this 
invention is explained, referring to a drawing. Drawing 1 shows the configuration of the 
television receiver 100 as a gestalt of operation. From a broadcast signal, image 
display is carried out, or this television receiver 100 acquires 525i signals, changes 
that 525i signal into 1080i signals or an XGA signal, changes that 525i signal into 
525new i signals for carrying out an enlarged display for the scale factor of arbitration 
for a part of that image, and carries out image display. 

[0039] The television receiver 100 is equipped with a microcomputer and has the 
system controller 101 for controlling system-wide actuation, and the remote control 
signal receive circuit 102 which receives a remote control signal. It connects with a 
system controller 101 and the remote control signal receive circuit 102 receives the 
remote control signal RM outputted according to actuation of a user from the remote 
control transmitter 200, and it is constituted so that the actuation signal 
corresponding to the signal RM may be supplied to a system controller 101. 
[0040] Moreover, the television receiver 100 has a receiving antenna 105, the tuner 
106 which the broadcast signal (RF modulating signal) caught with this receiving 
antenna 105 is supplied, performs channel selection processing, intermediate 
frequency magnification processing, detection processing, etc., and acquires 525i 



signals, and the buffer memory 109 for saving temporarily 525i signals outputted from 
this tuner 106. 

[0041] Moreover, it has the picture signal processing section 110 which the television 
receiver 100 makes 525i signals saved temporarily at buffer memory 109 the input 
picture signal Vin, and changes it into 1080i signals or an XGA signal, or changes a 
part of that image into 525new i signals for carrying out an enlarged display for the 
scale factor of arbitration, and outputs that 525i signal, and the display section 1 1 1 
which display the image by the output picture signal Vout of this picture signal 
processing section 110. The display section 111 consists of flat-panel displays, such 
as for example, a CRT (cathode-ray tube) display or LCD (liquid crystal display). 
[0042] Actuation of the television receiver 100 shown in drawing 1 is explained. 525i 
signals outputted from a tuner 106 are supplied to buffer memory 109, and are saved 
temporarily. And 525i signals memorized temporarily are inputted into this buffer 
memory 109 as an input picture signal Vin at the picture signal processing section 110. 
[0043] It is changed into 525new i signals to change 525i signals as an input picture 
signal Vin into 1080i signals or an XGA signal, or for that 525i signal carry out the 
enlarged display of a part of that image for the scale factor of arbitration according to 
a setup by actuation of a user's remote control transmitter 200, in this picture signal 
processing section 110. The output picture signal Vout outputted from this picture 
signal processing section 1 10 is supplied to the display section 111, and the image by 
that output picture signal Vout is displayed on the screen of this display section 111. 
[0044] Next, the detail of the picture signal processing section 110 is explained, the 
1- which this picture signal processing section 110 takes out alternatively two or 
more pixel data located around each pixel within the unit pixel block which constitutes 
the output picture signal Vout from 525i signals memorized by buffer memory 109 
(attention pixel), and is outputted — it has the 3rd tap selection circuitry 121-123. 
[0045] The 1st tap selection circuitry 121 takes out alternatively the data of the pixel 
(a "prediction tap" is called) used for prediction. The 2nd tap selection circuitry 122 
takes out alternatively the data of the pixel (a "space class tap" is called) used for a 
space class classification. The 3rd tap selection circuitry 1 23 takes out alternatively 
the data of the pixel (a "motion class tap" is called) used for a motion class 
classification. In addition, when determining a space class using the pixel data 
belonging to two or more fields, it will move also to this space class and information 
will be included. 

[0046] Moreover, the picture signal processing section 110 detects the level 
distribution pattern of the data (plurality) of a space class tap alternatively taken out 
by the 2nd tap selection circuitry 122, detects a space class based on this level 
distribution pattern, and has the space class detector 124 which outputs that class 
information. 

[0047] In the space class detector 1 24, an operation which compresses the data of a 
space class tap into 2 bit data from 8 bit data is performed, for example. And from the 



space class detector 124, the compressed data corresponding to the data of a space 
class tap is outputted as class information on a space class, respectively. A data 
compression is performed by ADRC (Adaptive Dynamic Range Coding) in the gestalt 
of this operation. In addition, as an information-compression means, DPCM (predicting 
coding), VQ (vector quantization), etc. may be used in addition to ADRC. 
[0048] Originally, although it is the adaptation re-quantizing method which turned and 
was developed for high performance coding VTR (Video Tape Recorder), since ADRC 
can express the local pattern of signal level efficiently by the short word length, it is 
used for the data compression mentioned above, and is suitable. If maximum of the 
data of a space class tap is set to MAX and DR (= MAX-MIN +1) and a re-quantifying 
bit number are set [ the minimum value ] to P for the dynamic range of the data of 
MIN and a space class tap when using ADRC, the re-quantization code Qi as 
compressed data will be obtained by the operation of (1) type to the data ki of a 
space class tap. However, in (1) type, [ ] means cut-off processing. As data of a 
space class tap, when there are pixel data of Na individual, they are i= 1 - Na. 
Qi= [(ki-MIN +0.5) .2 P/DR] ... (1) 

[0049] Moreover, the picture signal processing section 110 detects the motion class 
for mainly expressing extent of a motion with the 3rd tap selection circuitry 123 from 
the data (plurality) of a motion class tap taken out alternatively, and has the motion 
class detector 1 25 which outputs the class information. 

[0050] inter-frame [ from the data of a motion class tap alternatively taken out by the 
3rd tap selection circuitry 123 in this motion class detector 125 ] — difference is 
computed, threshold processing is further performed to the average of the absolute 
value of that difference, and the motion class which is the index of a motion is 
detected. That is, the average AV of the absolute value of difference is computed by 
(2) types in the motion class detector 125. In the 3rd tap selection circuitry 123, as 
data of for example, a class tap, when six pixel data m1~m6 and six pixel data n1-n6 
in front of one of them are taken out, Nb in (2) types is 6. 
[0051] 
[Equation 1] 




[0052] And the average AV computed as mentioned above is compared with one 
piece or two or more thresholds, and moves by the motion class detector 125, and 
the class information MV on a class is acquired in it. For example, when the 
thresholds th1, th2, and th3 (thKth2<th3) of three pieces are prepared and it detects 
four motion classes, it is made into MV=3 at the time of MV=2 and th3<AV at the 
time of MV=1 and th2<AV<=th3 at the time of MV=0 and thKAV<=th2 at the time of 
AV<=th1. 



[0053] Moreover, the picture signal processing section 110 has a class composition 
circuit 126 for obtaining the class code CL which shows the class to which each pixel 
within the re-quantization code Qi as class information on the space class outputted 
from the space class detector 1 24 and the unit pixel block which constitute the 
output picture signal Vout which should be created based on the class information 
MV on the motion class outputted from the motion class detector 1 25 (an attention 
pixel) belongs. 

[0054] The operation of the class code CL is performed by (3) types in this class 
composition circuit 1 26. In addition, in (3) types, the re-quantifying bit number [ in / 
Na, and / in P / ADRC ] is shown. [ the number of the data of a space class tap ] 
[0055] 

[Equation 2] 

S" 



[0056] Moreover, the picture signal processing section 110 has registers 130-133 and 
a coefficient memory 134. The after-treatment circuit 129 mentioned later is as an 
output picture signal Vout with the case where 1080i signals are outputted, the case 
where an XGA signal is outputted, and the case where 525i signals are outputted, and 
needs to switch the actuation. A register 130 stores the assignment information of 
operation that actuation of the after-treatment circuit 1 29 is specified. The after- 
treatment circuit 129 carries out actuation according to the assignment information of 
operation supplied from a register 1 30. 

[0057] A register 131 stores the tap positional information of the prediction tap 
chosen by the 1st tap selection circuitry 121. The 1st tap selection circuitry 121 
chooses a prediction tap according to the tap positional information supplied from a 
register 131. The number of the pixel which assigns a number to tap positional 
information to two or more pixels which may be chosen, for example, and is chosen is 
specified. Also in the following tap positional information, it is the same. 
[0058] A register 132 stores the tap positional information of the space class tap 
chosen by the 2nd tap selection circuitry 122. The 2nd tap selection circuitry 122 
chooses a space class tap according to the tap positional information supplied from a 
register 132. 

[0059] Here, the tap positional information A when a motion is comparatively small, 
and the tap positional information B when a motion is comparatively large are stored 
in a register 1 32. It is chosen by the class information M V on the motion class 
outputted from the motion class detector 125 any of these tap positional information 
A and B are supplied to the 2nd tap selection circuitry 122. 

[0060] Namely, the space class tap which the tap positional information A is supplied 
to the 2nd tap selection circuitry 122, and is chosen by this 2nd tap selection 
circuitry 122 when it is MV=0 or MV=1, since the motion is small shall straddle two or 



more fields by there being no motion, moreover, the space class tap as which the tap 
positional information B is supplied to the 2nd tap selection circuitry 1 22, and is 
chosen by this 2nd tap selection circuitry 122 when it is MV=2 or MV=3, since the 
motion is comparatively large — not illustrating, either — it considers only as the 
pixel in the same field as the pixel which should be created. 
[0061] In addition, tap positional information when a motion is comparatively small, 
and tap positional information when a motion is comparatively large are stored also in 
the register 131 mentioned above, and you may make it chosen by the class 
information MV on the motion class which the tap positional information supplied to 
the 1st tap selection circuitry 121 moves, and is outputted from the class detector 
125. 

[0062] A register 133 stores the tap positional information of the motion class tap 
chosen by the 3rd tap selection circuitry 123. The 3rd tap selection circuitry 123 
moves according to the tap positional information supplied from a register 133, and 
chooses a class tap. 

[0063] Furthermore, a coefficient memory 134 stores the presumed-type multiplier 
data used in the presumed prediction arithmetic circuit 127 mentioned later for every 
class. This multiplier data is the information for changing 525i signals into 1080i 
signals or an XGA signal, or changing that 525i signal into 525new i signals for carrying 
out an enlarged display for the scale factor of arbitration for a part of that image. The 
class code CL outputted to a coefficient memory 134 from the class composition 
circuit 126 mentioned above reads, it will be supplied as address information, the 
multiplier data corresponding to the class code CL will be read from this coefficient 
memory 134, and the presumed prediction arithmetic circuit 127 will be supplied. 
[0064] Moreover, the picture signal processing section 110 has the information 
memory bank 135. The assignment information of operation for storing in a register 
130 and the tap positional information for storing in registers 131-133 are beforehand 
stored in this information memory bank 135. 

[0065] Here, the 1st assignment information of operation for operating the after- 
treatment circuit 129 so that 1080i signals may be outputted, the 2nd assignment 
information of operation for operating the after-treatment circuit 129 so that an XGA 
signal may be outputted, and the 3rd assignment information of operation for 
operating the after-treatment circuit 1 29 so that 525i signals may be outputted are 
beforehand stored in an information memory bank 1 35 as assignment information of 
operation for storing in a register 1 30. 

[0066] A user is operating the remote control transmitter 200, and can choose the 
3rd conversion approach which outputs 525i signals as the 1 st conversion approach 
which outputs 1080i signals, the 2nd conversion approach which outputs an XGA 
signal, and a pan. In addition, when choosing the 3rd conversion approach, a user can 
specify the scale factor (image size) of a display image further. The selection 
information of that conversion approach is supplied to the information memory bank 



135 from a system controller 101, and the 1st, 2nd, or 3rd assignment information of 
operation is loaded to a register 130 according to that selection information from this 
information memory bank 135. 

[0067] Moreover, the 1st tap positional information corresponding to the 1st 
conversion approach (1080i), the 2nd tap positional information corresponding to the 
2nd conversion approach (XGA), and the 3rd tap positional information corresponding 
to the 3rd conversion approach (5250 are beforehand stored in the information 
memory bank 135 as tap positional information of the prediction tap for storing in a 
register 131. According to the selection information of the conversion approach 
mentioned above, the 1st, 2nd, or 3rd tap positional information is loaded to a register 
131 from this information memory bank 135. 

[0068] In addition, the tap positional information corresponding to the scale factor of 
a display image is beforehand stored in the information memory bank 135 as 3rd tap 
positional information corresponding to the 3rd conversion approach, and when the 
3rd conversion approach is chosen, you may make it load the tap positional 
information corresponding to the scale factor specified collectively to a register 131 
from the information memory bank 135. This is the same also in loading of the tap 
information on the register 132,133 mentioned later. 

[0069] Moreover, the 1 st tap positional information corresponding to the 1 st 
conversion approach (1080i), the 2nd tap positional information corresponding to the 
2nd conversion approach (XGA), and the 3rd tap positional information corresponding 
to the 3rd conversion approach (525i) are beforehand stored in the information 
memory bank 1 35 as tap positional information of the space class tap for storing in a 
register 132. The 1st, 2nd, and 3rd tap positional information consists of tap positional 
information when a motion is comparatively small respectively, and tap positional 
information when a motion is comparatively large. According to the selection 
information of the conversion approach mentioned above, the 1 st, 2nd, or 3rd tap 
positional information is loaded to a register 132 from this information memory bank 
135. 

[0070] Moreover, the 1st tap positional information corresponding to the 1st 
conversion approach (1080i), the 2nd tap positional information corresponding to the 
2nd conversion approach (XGA), and the 3rd tap positional information corresponding 
to the 3rd conversion approach (525i) are beforehand stored in the information 
memory bank 1 35 as tap positional information of the motion class tap for storing in a 
register 133. According to the selection information of the conversion approach 
mentioned above, the 1 st, 2nd, or 3rd tap positional information is loaded to a register 
133 from this information memory bank 135. 

[0071] Moreover, the multiplier kind data of each class are beforehand stored in the 
information memory bank 135. This multiplier kind data is generation-type multiplier 
data which makes a parameter topology for generating the multiplier data for storing 
in the coefficient memory 134 mentioned above. 



[0072] In the presumed prediction arithmetic circuit 127 mentioned later, the pixel 
data y which should be created calculate by the presumed type of (4) types from the 
data xi of a prediction tap, and the multiplier data Wi read from a coefficient memory 
134. When the number of the prediction taps chosen by the 1st tap selection circuitry 
121 is ten, n in (4) types is set to 10. 
[0073] 

[Equation 3] 



[0074] And these presumed-type multiplier data Wi (i=1~n) are generated by the 
generation type which makes topology h and v a parameter as shown for example, in 
(5) types. The multiplier kind data w10-wn9 which are these generation-type 
multiplier data are memorized for every class by the information memory bank 1 35. 
About the generation method of this multiplier kind data, it mentions later. 
[0075] 
[Equation 4] 




[0076] Moreover, the picture signal processing section 110 has the multiplier 
generation circuit 136 which generates the presumed-type multiplier data Wi (i=1-n) 
corresponding to the value of Topology h and v for every class by (5) types using the 
value of the multiplier kind data of each class, and Topology h and v. From the 
information memory bank 135, while the multiplier kind data of each class are loaded, 
the topology h and v of horizontal [ of each pixel within the unit pixel block which 



constitutes the output picture signal Vout generated in the topology generating circuit 
139 mentioned later ], and a perpendicular direction is supplied to this multiplier 
generation circuit 136. The multiplier data Wi 0=1 -n) corresponding to the Gentlemen 
phase information h and v on each class generated in this multiplier generation circuit 
136 are stored in the coefficient memory 134 mentioned above. 
[0077] moreover , the picture signal processing section 110 have the topology 
generating circuit 1 39 which generate the topology h and v of horizontal [ of each 
pixel within the unit pixel block which constitute an output picture signal Vout ] , and 
a perpendicular direction based on correspondence relation information n/m of the 
perpendicular direction in the input picture signal Vin and the output picture signal 
Vout corresponding to the selection information of the conversion approach supply 
from a system controller 101 , and the assignment information on a scale factor , and 
the number of pixels in each horizontal field . This topology generating circuit 1 39 
consists of for example, ROM tables. 

[0078] The topology h and v of horizontal [ of each pixel generated in this topology 
generating circuit 139 ] and a perpendicular direction is related with a pixel number 
(tap number), respectively, and is supplied to the multiplier generation circuit 136. In 
addition, from the topology generating circuit 139, Topology h and v is generated 
corresponding to each of the field of the odd number of the input picture signal Vin, 
and even number. 

[0079] For example, when the 1st conversion approach (10800 is chosen, about a 
perpendicular direction, it is n/m=9/4, it is related horizontally, and n/m is 9/4 (refer 
to drawing 1 4 ). Therefore, it becomes that to which the pixel block of 1 080i signals as 
an output picture signal Vout of 9x9 corresponded to the pixel block of 525i signals as 
an input picture signal Vin of 4x4. In this case, the unit pixel block which constitutes 
the output picture signal Vout will be called the pixel block of 9x9. 
[0080] In this case, in the topology generating circuit 139, while considering as 
Topology v in quest of the distance to the pixel (the shortest pixel) in the 
perpendicularly nearest location among the pixels within the pixel block of 525i signals 
mentioned above of 4x4 about each pixel within this unit pixel block of 9x9, in quest of 
the distance to the pixel (the shortest pixel) in the horizontal nearest location, it 
considers as Topology h. The above-mentioned topology h and v is searched for in 
the gestalt of this operation, 16 and horizontal pixel spacing being used as 8 for pixel 
spacing of the perpendicular direction of 525i signals. This is also the same as when 
the 2nd and 3rd conversion approach is chosen. 

[0081] Here, about Topology v, when the object pixel within the unit pixel block of 9x9 
is located more nearly up than the shortest pixel, it considers as a negative value, and 
when the object pixel is conversely located caudad from the above-mentioned 
shortest pixel, it considers as a forward value. Moreover, about Topology h, when the 
object pixel is located in a left from the shortest pixel, it considers as a negative 
value, and when the object pixel is conversely located in the method of the right 



[ pixel / shortest ], it considers as a forward value. This is also the same as when the 
2nd and 3rd conversion approach is chosen. 

[0082] Thus, when the 1st conversion approach (1080i) is chosen, in the topology 
generating circuit 139, the topology h and v which 81 pixels which constitute the unit 
pixel block of 9x9 attach, respectively is generated corresponding to each of the field 
of odd number and even number. 

[0083] Moreover, for example, when the 2nd conversion approach (XGA) is chosen, 
about a perpendicular direction, it is n/m=16/5, it is related horizontally, and n/m is 
8/5 (refer to drawing 1 7 ). Therefore, it becomes that to which the pixel block of the 
XGA signal as an output picture signal Vout of 8x1 6 corresponded to the pixel block 
of 525i signals as an input picture signal Vin of 5x5. In this case, the unit pixel block 
which constitutes the output picture signal Vout will be called the pixel block of 8x1 6. 
[0084] In this case, in the topology generating circuit 1 39, while considering as 
Topology v in quest of the distance to the pixel (the shortest pixel) in the 
perpendicularly nearest location among the pixels within the pixel block of 525i signals 
mentioned above of 5x5 about each pixel within this unit pixel block of 8x16, in quest 
of the distance to the pixel (the shortest pixel) in the horizontal nearest location, it 
considers as Topology h. 

[0085] Thus, when the 2nd conversion approach (XGA) is chosen, in the topology 
generating circuit 1 39, the topology h and v which 1 28 pixels which constitute the unit 
pixel block of 8x16 attach, respectively is generated corresponding to each of the 
field of odd number and even number. 

[0086] Moreover, for example, when the 3rd conversion approach (525i) is chosen, 
according to the scale factor (image size) of the specified display image, a 
perpendicular direction and n/m related horizontally are decided uniquely. About a 
perpendicular direction, supposing it is related horizontally and is n/m=nh/mh, it will 
become n/m=nv/mv and the thing to which the pixel block of nhxnv of 525i signals as 
an output picture signal Vout corresponded to the pixel block of mhxmv of 525i 
signals as an input picture signal Vin. In this case, the unit pixel block which 
constitutes the output picture signal Vout will be called the pixel block of nhxnv. 
[0087] In the topology generating circuit 139, in this case, about each pixel within the 
unit pixel block of this nhxnv While considering as Topology v in quest of the distance 
to the pixel (the shortest pixel) in the perpendicularly nearest location among the 
pixels within the pixel block of mhxmv of 525i signals as an input picture signal Vin 
mentioned above In quest of the distance to the pixel (the shortest pixel) in the 
horizontal nearest location, it considers as Topology h. 

[0088] Thus, when the 3rd conversion approach (525i) is chosen, in the topology 
generating circuit 139, the topology h and v about each pixel which constitutes the 
unit pixel block of nhxnv is generated corresponding to each of the field of odd 
number and even number. 

[0089] Moreover, the picture signal processing section 1 10 has the normalization 



coefficient memory 138 which stores the normalization multiplier generation circuit 
137 which calculates the normalization multiplier S corresponding to the multiplier 
data Wi (i=1-n) of the Gentlemen phase information h and v on each class generated 
in the multiplier generation circuit 136 by (6) types, and the normalization multiplier S 
generated here for every class. The class code CL outputted to the normalization 
coefficient memory 138 from the class composition circuit 126 mentioned above 
reads, it will be supplied as address information, the normalization multiplier S 
corresponding to the class code CL will be read from this normalization coefficient 
memory 138, and the normalized-arithmetic circuit 128 mentioned later will be 
supplied. 
[0090] 

[Equation 5] 



[0091] Moreover, the picture signal processing section 110 has the presumed 
prediction arithmetic circuit 1 27 which calculates the data of each pixel within the 
unit pixel block which constitutes the output picture signal Vout from the data xi of a 
prediction tap alternatively taken out by the 1st tap selection circuitry 121, and the 
multiplier data Wi read from a coefficient memory 134. 

[0092] In this presumed prediction arithmetic circuit 127, the pixel data which 
constitute the output picture signal Vout are generated for every unit pixel block, 
namely, — this — presumption — prediction — an arithmetic circuit — 1 27 — **** 

— the — one — a tap — a selection circuitry — 121 — a unit — a pixel — a block 

— inside — each — a pixel (attention pixel) — having corresponded — prediction — 
a tap — data — xi — a coefficient memory — 134 — the — a unit — a pixel — a 
block — constituting — each — a pixel — having corresponded — a multiplier — 
data — Wi — supplying — having — a unit — a pixel — a block — constituting — 
each — a pixel — data — respectively — an individual — an exception — having 
mentioned above — ( — four — ) — a formula — presumption — a formula — 
calculating — having — . 

[0093] for example, in the presumed prediction arithmetic circuit 127, when the 1st 
conversion approach (1080i) is chosen When the data of 81 pixels which constitute a 
unit pixel block are generated instantaneous and the 2nd conversion approach (XGA) 
is chosen When the data of 128 pixels which constitute a unit pixel block are 
generated instantaneous and the 3rd conversion approach (525i) is chosen further 
The pixel data of the individual (nhxnv) (nh and nv change with the assignment scale 
factors of a display image) which constitutes a unit pixel block are generated 
instantaneous. 

[0094] The picture signal processing section 110 moreover, the data y1-yP (number 
of the pixel from which P constitutes a unit block) of each pixel within the unit pixel 



block which constitutes the output picture signal Vout by which a sequential output is 
carried out from a presumed prediction arithmetic circuit 127 It is read from the 
normalization coefficient memory 138, and has the normalized-arithmetic circuit 128 
which does a division and normalizes by the normalization multiplier S corresponding 
to the multiplier data Wi (i=1 — n) used for each generation, not mentioning above, 
either — although it asks for presumed-type multiplier data by the generation formula 
from multiplier kind data in the multiplier generation circuit 1 36, it is not guaranteed 
that, as for the multiplier data generated, total of the multiplier data Wi (i=1~n) is set 
to 1.0 including a rounding error. Therefore, the data y1-yP of each pixel calculated in 
the presumed prediction arithmetic circuit 127 become what carried out level 
variation according to the rounding error. As mentioned above, the fluctuation is 
removable by normalizing in the normalized-arithmetic circuit 1 28. 
[0095] moreover, data y1 ' of the pixel within the unit pixel block by which it 
normalizes the picture signal processing section 1 10 in the normalization arithmetic 
circuit 128, and sequential supply is carried out - yP' — the 1- it outputs in the 
format specified by the 3rd conversion approach, and has the after-treatment circuit 
1 29 which acquires the output picture signal Vout. That is, from this after-treatment 
circuit 129, when the 1st conversion approach is chosen, 1080i signals are outputted, 
when the 2nd conversion approach is chosen, an XGA signal is outputted, and when 
the 3rd conversion approach is chosen further, 525i signals are outputted. The 
assignment information of operation on this after-treatment circuit 1 29 is supplied 
from a register 1 30, as mentioned above. 

[0096] Next, actuation of the picture signal processing section 1 10 is explained. The 
data (pixel data) of the space class tap located around each pixel within the unit pixel 
block which constitutes the output picture signal Vout which should be created from 
the 2nd tap selection circuitry 122 (attention pixel) are alternatively taken out from 
525i signals as an input picture signal Vin memorized by buffer memory 109. In this 
case, in the 2nd tap selection circuitry 122, selection of a tap is performed based on 
the tap positional information corresponding to the conversion approach which is 
supplied from a register 132 and which was chosen by the user, and the motion class 
detected in the motion class detector 125. 

[0097] The data of a space class tap alternatively taken out by this 2nd tap selection 
circuitry 122 are supplied to the space class detector 124. In this space class 
detector 124, ADRC processing is performed to each pixel data as data of a space 
class tap, and the re-quantization code Qi as class information on a space class 
(mainly class classification for the wave expression in space) is obtained (refer to (1) 
type). 

[0098] Moreover, the data (pixel data) of the motion class tap located around each 
pixel within the unit pixel block which constitutes the output picture signal Vout which 
should be created from the 3rd tap selection circuitry 1 23 (attention pixel) are 
alternatively taken out from 525i signals as an input picture signal Vin memorized by 



buffer memory 109. In this case, in the 3rd tap selection circuitry 123, selection of a 
tap is performed based on the tap positional information corresponding to the 
conversion approach which is supplied from a register 133 and which was chosen by 
the user. 

[0099] The data of a motion class tap alternatively taken out by this 3rd tap selection 
circuitry 123 are supplied to the motion class detector 125. It moves by this motion 
class detector 125 from each pixel data as data of a motion class tap, and the class 
information MV on a class (class classification for mainly expressing extent of a 
motion) is acquired in it. 

[0100] This motion information MV and the re-quantization code Qi mentioned above 
are supplied to the class composition circuit 126. In this class composition circuit 126, 
the class code CL which shows the class to which each pixel within that unit pixel 
block (attention pixel) belongs for every unit pixel block which constitutes the output 
picture signal Vout which should be created from these motion information MV and a 
re-quantization code Qi is obtained one by one (refer to (3) types). And this class 
code CL is read to a coefficient memory 134 and the normalization coefficient 
memory 138, and is supplied as address information. 

[0101] The presumed-type multiplier data Wi (i=1-n) of each class corresponding to 
the topology h and v of each pixel within the unit pixel block which constitutes the 
output picture signal Vout generated in the topology generating circuit 1 39 are 
generated and stored in a coefficient memory 134 in the multiplier generation circuit 
136. Moreover, the normalization multiplier S corresponding to the multiplier data Wi 
(i=1-n) of each class generated in the multiplier generation circuit 136 as mentioned 
above, and Gentlemen phase information is generated and stored in the normalization 
coefficient memory 138 in the normalization multiplier generation circuit 137. 
[0102] By the class code CL reading and being supplied as address information, as 
mentioned above to the coefficient memory 134, the multiplier data Wi in the 
Gentlemen phase information corresponding to the class code CL are read from this 
coefficient memory 134, and the presumed prediction arithmetic circuit 127 is 
supplied. Moreover, the data (pixel data) of the prediction tap located around each 
pixel within the unit pixel block which constitutes the output picture signal Vout which 
should be created from the 1st tap selection circuitry 121 (attention pixel) are 
alternatively taken out from 525i signals as an input picture signal Vin memorized by 
buffer memory 109. In this case, in the 1st tap selection circuitry 121, selection of a 
tap is performed based on the tap positional information corresponding to the 
conversion approach which is supplied from a register 131 and which was chosen by 
the user. The data xi of a prediction tap alternatively taken out by this 1 st tap 
selection circuitry 121 are supplied to the presumed prediction arithmetic circuit 127. 
[0103] In the presumed prediction arithmetic circuit 127, the data y1-yP of each pixel 
within the unit pixel block which constitutes the output picture signal Vout which 
should be created from data xi of a prediction tap and multiplier data Wi in the 



Gentlemen phase information read from a coefficient memory 134 calculate 
instantaneous (refer to (4) types). And the data y1-yP of each pixel within the unit 
pixel block which constitutes the output picture signal Vout by which a sequential 
output is carried out from this presumed prediction arithmetic circuit 127 are supplied 
to the normalized-arithmetic circuit 128. 

[0104] As mentioned above to the normalization coefficient memory 138, the class 
code CL reads and it is supplied as address information, and from this normalization 
coefficient memory 138, the normalization multiplier S corresponding to the multiplier 
data Wi used for the operation of the data y1-yP outputted from the normalization 
multiplier S 127 corresponding to the class code CL, i.e., a presumed prediction 
arithmetic circuit, is read, and the normalized-arithmetic circuit 128 is supplied. In the 
normalization arithmetic circuit 128, by the normalization multiplier S which 
corresponds, respectively, the division of the data y1-yP outputted from the 
presumed prediction arithmetic circuit 127 is done, and it normalizes them. Thereby, 
the level variation of the data y1-yP based on the rounding error at the time of asking 
for presumed-type (referring to (4) types) multiplier data by the generation formula 
(referring to (5) types) using multiplier kind data is removed. 

[0105] Thus, data y1' of each pixel within the unit pixel block by which a sequential 
output is normalized and carried out in the normalization arithmetic circuit 128 - yP' 
are supplied to the after-treatment circuit 129. It is outputted in the format specified 
by the 3rd conversion approach, this after-treatment circuit 129 — data y1' - yP' — 
the 1- as an output picture signal Vout When the 1st conversion approach is chosen, 
1080i signals are outputted, when the 2nd conversion approach is chosen, an XGA 
signal is outputted, and when the 3rd conversion approach is chosen further, 525i 
signals are outputted. 

[0106] As mentioned above, using the value of the topology h and v generated in the 
multiplier kind data and the topology generating circuit 1 39 of each class which are 
loaded from the information memory bank 135, for every class, the presumed-type 
multiplier data Wi corresponding to the value of Topology h and v are generated, and 
this is stored in a coefficient memory 134 in the multiplier generation circuit 136. And 
the data y1-yP of each pixel within the unit pixel block which constitutes the output 
picture signal Vout from this coefficient memory 1 34 in the presumed prediction 
arithmetic circuit 1 27 using the multiplier data Wi in the Gentlemen phase information 
read corresponding to the class code CL calculate. Therefore, when performing 
format conversion to 1080i signals or an XGA signal, and conversion in further various 
image sizes, memory which stores a lot of multiplier data is made as it is unnecessary. 
[0107] As mentioned above, multiplier kind data are memorized by the information 
memory bank 1 35 for every class. This multiplier kind data is beforehand generated by 
study. 

[0108] First, an example of this generation method is explained. (5) The example 
which asks for the multiplier kind data w10-wn9 which are multiplier data in the 



generation type of a formula shall be shown. Here, ti (i=0-9) is defined like (7) types 
for the following explanation. 

t0=1, t1=v, t2=h, t3=v2, t4=vh, t5=h2 t6=v3, t7=v2h, t8=vh2, t9=h3 ... (7) 
If this (7) type is used, (5) types will be rewritten like (8) types. 
[0109] 

[Equation 6] 



0- 



[01 10] Finally, it asks for an undetermined coefficient wxy by study. Namely, the 
multiplier value which makes a square error min is determined using the pixel data of 
a student signal, and the pixel data of a teacher signal for every class. It is a solution 
method by the so-called least square method. In the remainder [ in / for the number 
of study / the study data of m and eye k (1 <=k<=m) watch ], when total of ek and a 
square error is set to E, E is expressed with (9) types using (4) types and (5) types. 
Here, the k-th pixel data [ in / in xik / the i-th prediction tap location of a student 
image ] and yk express the k-th pixel data of the teacher image corresponding to it. 
[0111] 
[Equation 7] 




[01 12] In the solution method by the least square method, wxy from which the partial 
differential by wxy of (9) types is set to 0 is calculated. This is shown by (10) types. 
[0113] 

[Equation*}] 



[01 14] Hereafter, a definition of Xipjq and Yip rewrites (10) types like (13) types like 
(11) types and (12) types using a matrix. 
[0115] 
[Equation 9] 




[0116] 
[Equation 10] 




[0117] Generally this equation is called the normal equation. This normal equation is 
swept out, and is solved about wxy using law (method of elimination of Gauss-Jordan) 
etc., and multiplier kind data are computed. 

[01 18] Drawing 2 shows the concept of the generation method of the multiplier kind 
data mentioned above. SD signal (525i signals) as a student signal is generated from 
HD signal (1050i signals) as a teacher signal. 

[01 19] Drawing 3 shows the pixel physical relationship of 525i signals and 1050i 
signals. A big dot is the pixel of 525i signals here, and a small dot is the pixel of 1050i 
signals. Moreover, a continuous line shows the pixel location of the odd number field, 
and the broken line shows the pixel location of the even number field. 
[0120] Eight steps of phases of this SD signal are shifted perpendicularly horizontally 
in four steps, and the 8x2=16 kind SD signals SD1-SD16 are generated. Drawing 4 
shows eight steps of phase shift conditions V1-V8 to a perpendicular direction. Here, 
pixel spacing of the perpendicular direction of SD signal is 16, and let down be a 



positive direction. Moreover, "o" expresses the odd number field and "e" expresses 
the even number field. 

[0121] As for the condition of V1, the shift amount of SD signal is set to 0, and the 
pixel of HD signal comes to have the phase of 4, 0, -4, and -8 to the pixel of SD 
signal in this case. As for the condition of V2, the shift amount of SD signal is set to 1 , 
and the pixel of HD signal comes to have the phase of 7, 3, -1, and -5 to the pixel of 
SD signal in this case. As for the condition of V3, the shift amount of SD signal is set 
to 2, and the pixel of HD signal comes to have the phase of 6, 2, -2, and -6 to the 
pixel of SD signal in this case. As for the condition of V4, the shift amount of SD 
signal is set to 3, and the pixel of HD signal comes to have the phase of 5, 1, -3, and 
-7 to the pixel of SD signal in this case. 

[0122] As for the condition of V5, the shift amount of SD signal is set to 4, and the 
pixel of HD signal comes to have the phase of 4, 0, -4, and -8 to the pixel of SD 
signal in this case. As for the condition of V6, the shift amount of SD signal is set to 5, 
and the pixel of HD signal comes to have the phase of 7, 3, -1, and -5 to the pixel of 
SD signal in this case. As for the condition of V7, the shift amount of SD signal is set 
to 6, and the pixel of HD signal comes to have the phase of 6, 2, -2, and -6 to the 
pixel of SD signal in this case. As for the condition of V8, the shift amount of SD 
signal is set to 7, and the pixel of HD signal comes to have the phase of 5, 1, -3, and 
-7 to the pixel of SD signal in this case. 

[0123] Drawing 5 shows four steps of phase shift conditions H1-H4 to a horizontal 
direction. Here, horizontal pixel spacing of SD signal is 8, and let the right be a 
positive direction. 

[0124] As for the condition of H1, the shift amount of SD signal is set to 0, and the 
pixel of HD signal comes to have the phase of 0 and -4 to the pixel of SD signal in 
this case. As for the condition of H2, the shift amount of SD signal is set to 1, and 
the pixel of HD signal comes to have the phase of 3 and -1 to the pixel of SD signal 
in this case. As for the condition of H3, the shift amount of SD signal is set to 2, and 
the pixel of HD signal comes to have the phase of 2 and -2 to the pixel of SD signal 
in this case. Furthermore, as for the condition of H4, the shift amount of SD signal is 
set to 3, and the pixel of HD signal comes to have the phase of 1 and -3 to the pixel 
of SD signal in this case. 

[01 25] Drawing 6 shows eight steps of phases of the pixel of HD signal at the time of 
centering on the pixel of SD signal perpendicularly about 32 kinds of SD signals which 
four steps were shifted horizontally and acquired, as mentioned above. That is, the 
pixel of HD signal comes to have the phase shown by - in drawing to the pixel of SD 
signal. 

[0126] As returned and mentioned above to drawing 2 , it learns perpendicularly 
between a total of 32 kinds of SD signals and HD signals which four steps were made 
to shift eight steps horizontally, and were acquired, and multiplier kind data are 
generated. 



[0127] Drawing 7 shows the configuration of the multiplier kind data generation 
equipment 150 which generates multiplier kind data with the concept mentioned 
above. The input terminal 151 into which, as for this multiplier kind data generation 
equipment 150, HD signal (1050i signals) as a teacher signal is inputted, SD signal 
generation circuit 1 52A which performs horizontal and vertical infanticide processing 
to this HD signal, and acquires SD signal as an input signal, Eight steps of phases of 
this SD signal are shifted horizontally perpendicularly at four steps, and it has phase 
shift circuit 152B for acquiring a total of 32 kinds of SD signals SD1-SD32. The 
parameters H and V which specify the phase shift value to a perpendicular direction 
and a horizontal direction are inputted into this phase shift circuit 152B. Although this 
phase shift circuit 1 52B consists of filters of the property of sinx/x, another filter in 
which other phase shifts are possible may be used for it. The approach of extracting 
only a phase needed from an over sampling technique filter as other examples of a 
filter etc. is mentioned. 

[0128] moreover, the 1- which multiplier kind data generation equipment 150 takes 
out alternatively the data of two or more SD pixels located around the attention pixel 
concerning HD signal (1050i signals) from the SD signals SD1-SD32 outputted from 
phase shift circuit 1 52B, and is outputted — it has the 3rd tap selection circuitry 
153-155. 

[0129] these the 1- the 1- of the picture signal processing section 110 which the 3rd 
tap selection circuitry 1 53-1 55 mentioned above — it is constituted like the 3rd tap 
selection circuitry 121-123. these the 1- the tap chosen by the 3rd tap selection 
circuitry 153-155 is specified by the tap positional information from the tap selection- 
control section 1 56. Moreover, the class information MV on the motion class 
outputted from the motion class detector 158 mentioned later is supplied to the tap 
selection-control circuit 1 56. It is made for whether the tap positional information of a 
motion supplied to the 2nd tap selection circuitry 1 54 is large to differ from whether it 
is small by this. 

[0130] Moreover, multiplier kind data generation equipment 150 detects the level 
distribution pattern of the data (SD pixel data) of a space class tap alternatively taken 
out by the 2nd tap selection circuitry 1 54, detects a space class based on this level 
distribution pattern, and has the space class detector 157 which outputs that class 
information. This space class detector 157 is constituted like the space class 
detector 124 of the picture signal processing section 110 mentioned above. From this 
space class detector 1 57, the re-quantization code Qi for every SD pixel data as data 
of a space class tap is outputted as class information which shows a space class. 
[0131] Moreover, multiplier kind data generation equipment 150 detects the motion 
class for mainly expressing extent of a motion with the 3rd tap selection circuitry 155 
from the data (SD pixel data) of a motion class tap taken out alternatively, and has 
the motion class detector 158 which outputs the class information MV. This motion 
class detector 158 is constituted like the motion class detector 125 of the picture 



signal processing section 110 mentioned above, inter-frame [ from the data (SD pixel 
data) of a motion class tap alternatively taken out by the 3rd tap selection circuitry 
155 in this motion class detector 158 ] — difference is computed, threshold 
processing is further performed to the average of the absolute value of that 
difference, and the motion class which is the index of a motion is detected. 
[0132] Moreover, multiplier kind data generation equipment 150 has the class 
composition circuit 159 for obtaining the class code CL which shows the re- 
quantization code Qi as class information on the space class outputted from the 
space class detector 157, and the class to which the attention pixel concerning HD 
signal (1050i signals) belongs based on the class information MV on the motion class 
outputted from the motion class detector 158. It is constituted like [ this class 
composition circuit 159 ] the class composition circuit 126 of the picture signal 
processing section 110 mentioned above. 

[0133] Moreover, each HD pixel data y as attention pixel data obtained from HD signal 
with which multiplier kind data generation equipment 150 is supplied to an input 
terminal 151 The data xi of a prediction tap alternatively taken out by the 1st tap 
selection circuitry 153 respectively corresponding to each of this HD pixel data y (SD 
pixel data), The class code CL outputted from the class composition circuit 1 59 
respectively corresponding to each HD pixel data y It has the normal equation 
generation section 160 which generates the normal equation (refer to (13) equations) 
for obtaining the multiplier kind data w10-wn9 for every class from the parameters H 
and V of the phase shift value to a perpendicular direction and a horizontal direction. 
[0134] In this case, although study data are generated in the combination of HD pixel 
data y of a piece, and n prediction tap pixel data corresponding to it Sequential 
generation of 32 kinds of SD signals SD1-SD32 with which a sequential change of the 
parameters H and V to phase shift circuit 152B was made, and the horizontal and 
vertical phase shift value changed gradually is carried out. Thereby in the normal- 
equation generation section 160, the normal equation with which many study data 
were registered is generated. Thus, it becomes possible to ask for the multiplier kind 
data for obtaining the pixel data of an arbitration phase by carrying out sequential 
generation of the SD signals SD1-SD32, and registering study data. 
[0135] in addition — not illustrating, either — timing doubling of SD pixel data xi 
supplied to the normal-equation generation section 160 from this 1st tap selection 
circuitry 153 can be performed by arranging the delay circuit for time amount doubling 
in the preceding paragraph of the 1st tap selection circuitry 153. 
[01 36] Moreover, the data of the normal equation generated for every class in the 
normal-equation generation section 160 are supplied, and multiplier kind data 
generation equipment 150 solves a normal equation for every class, and has the 
multiplier kind data decision section 161 which asks for the multiplier kind data w10- 
wn9 of each class, and the multiplier kind memory 162 which memorizes these called- 
for multiplier kind data w10~wn9. In the multiplier kind data decision section 161, a 



normal equation sweeps out, for example, it is solved by law etc., and the multiplier 
data w10-wn9 are called for. 

[0137] Actuation of the multiplier kind data generation equipment 150 shown in 
drawing 7 is explained. HD signal (1050i signals) as a teacher signal is supplied to an 
input terminal 151, and infanticide processing horizontal at SD signal generation 
circuit 152A and vertical is performed to this HD signal, and SD signal (525i signals) 
as a student signal is generated. Moreover, this SD signal is supplied to phase shift 
circuit 1 52B, eight steps of phases of this SD signal are shifted perpendicularly 
horizontally in four steps (refer to drawing 4 and drawing 5 ), and sequential 
generation of 32 kinds of SD signals SD1-SD32 is carried out. 
[0138] The data (SD pixel data) of the space class tap located around the attention 
pixel concerning HD signal by the 2nd tap selection circuitry 154 are alternatively 
taken out from these SD signals SD1-SD32. In this 2nd tap selection circuitry 154, 
selection of a tap is performed based on the tap positional information corresponding 
to the motion class which is supplied from the tap selection-control circuit 156 and 
which is detected in the motion class detector 1 58. 

[0139] The data (SD pixel data) of a space class tap alternatively taken out by this 
2nd tap selection circuitry 154 are supplied to the space class detector 157. In this 
space class detector 157, ADRC processing is performed to each SD pixel data as 
data of a space class tap, and the re-quantization code Qi as class information on a 
space class (mainly class classification for the wave expression in space) is obtained 
(refer to (1) type). 

[0140] Moreover, the data (SD pixel data) of the motion class tap located around the 
attention pixel concerning HD signal by the 3rd tap selection circuitry 155 are 
alternatively taken out from the SD signals SD1-SD32 acquired by phase shift circuit 
152B. In this case, in the 3rd tap selection circuitry 155, selection of a tap is 
performed based on the tap positional information supplied from the tap selection- 
control circuit 156. 

[0141] The data (SD pixel data) of a motion class tap alternatively taken out by this 
3rd tap selection circuitry 1 55 are supplied to the motion class detector 1 58. It moves 
by this motion class detector 158 from each SD pixel data as data of a motion class 
tap, and the class information MV on a class (class classification for mainly 
expressing extent of a motion) is acquired in it. 

[0142] This motion information MV and the re-quantization code Qi mentioned above 
are supplied to the class composition circuit 159. In this class composition circuit 159, 
the class code CL which shows the class to which the attention pixel concerning HD 
signal belongs is obtained from these motion information MV and the re-quantization 
code Qi (refer to (3) types). 

[0143] Moreover, the data (SD pixel data) of the prediction tap located around the 
attention pixel concerning HD signal by the 1st tap selection circuitry 153 are 
alternatively taken out from the SD signals SD1-SD32 acquired by phase shift circuit 



152B. In this case, in the 1st tap selection circuitry 153, selection of a tap is 
performed based on the tap positional information supplied from the tap selection- 
control circuit 1 56. 

[0144] And each HD pixel data y as attention pixel data obtained from HD signal 
supplied to an input terminal 151 The data xi of a prediction tap alternatively taken 
out by the 1 st tap selection circuitry 1 53 respectively corresponding to each of this 
HD pixel data y (SD pixel data), The class code CL outputted from the class 
composition circuit 1 59 respectively corresponding to each HD pixel data y In the 
normal-equation generation section 160, the normal equation (refer to (13) equations) 
for generating the multiplier kind data w10-wn9 is generated for every class from the 
parameters H and V of the phase shift value to a perpendicular direction and a 
horizontal direction. 

[0145] And the normal equation is solved in the multiplier kind data decision section 
161, the multiplier kind data w10-wn9 for every class are called for, and the multiplier 
kind data w10-wn9 are memorized by the multiplier kind memory 162 by which 
address division was carried out according to the class. 

[0146] Thus, in the multiplier kind data generation equipment 150 shown in drawing 7 , 
the multiplier kind data w10-wn9 of each class memorized by the information memory 
bank 135 of the picture signal processing section 110 of drawing 1 are generable. 
[0147] Next, other examples of the generation method of multiplier kind data are 
explained. Also in this example, the example which asks for the multiplier kind data 
w10-wn9 which are multiplier data in the generation type of (5) types mentioned 
above shall be shown. 

[0148] Drawing 8 shows the concept of this example. Like an example of the 
generation method of the multiplier kind data mentioned above, with Parameters H 
and V, four steps are made to shift eight steps perpendicularly horizontally, and 
sequential generation of 32 kinds of SD signals is carried out. And it learns between 
each SD signal and HD signal, and the presumed-type multiplier data Wi of (4) types 
are generated. And multiplier kind data are generated using the multiplier data Wi 
generated corresponding to each SD signal. 

[0149] First, how to ask for presumed-type multiplier data is explained. Here, the 
example which asks for the presumed-type multiplier data Wi (i=1-n) of (4) types with 
the least square method shall be shown. The observation equation of (14) equations is 
considered as an accepted example, using Y as a forecast for X by using input data 
and W as multiplier data. In this (14) type, m shows the number of study data and n 
shows the number of prediction taps. 
[0150] 

[Equation 1 1] 



[0151] (14) Apply the least square method to the data collected by the observation 
equation of an equation. The remainder equation of (15) equations is considered 
based on the observation equation of this (14) equation. 
[0152] 

[Equation 12] 



[0153] (15) every from the remainder equation of an equation — the most probable 
value of Wi is considered to be the case where the conditions which make e2 of (16) 
equations min are realized. Namely, what is necessary is just to take the conditions of 
(17) types into consideration. 
[0154] 

[Equation 13] 



[0155] That is, what is necessary is to consider n conditions based on i of (17) types, 

and just to compute W1, W2 Wn which fill this. Then, (18) equations are obtained 

from the remainder equation of (15) equations. Furthermore, (19) types are obtained 

from (18) types and (14) types. 

[0156] 

[Equation 14] 



[0157] And the normal equation of (15) equations and (19) equations to (20) equations 

is obtained. 

[0158] 

[Equation 15] 




[0159] (20) since the normal equation of an equation can form the equation of the 
same number as several n of an unknown — every — the most probable value of Wi 
can be calculated. In this case, it will sweep out and simultaneous equations will be 
solved using law etc. 

[0160] Next, how to ask for the multiplier kind data which use the multiplier data 
generated corresponding to each SD signal is explained. The multiplier data of a 
certain class based on the study using SD signal corresponding to Parameters H and 
V presuppose that it was set to kvhi. Here, i is the number of a prediction tap. It asks 
for the multiplier kind data of this class from this kvhi. 

[0161] Each multiplier data Wi (i=1-n) is expressed by (5) formulas mentioned above 
using the multiplier kind data w10-wn9. Here, considering using the least square 
method to the multiplier data Wi, the remainder is expressed with (21) types. 
[0162] 

[Equation 16] 




[0163] Here, tj is shown in above-mentioned (7) types. (21) (22) types will be obtained 
if the least square method is made to act on a formula. 



[0164] 

[Equation 17] 

0~ 



[0165] Here, if Xjk and Yj are defined like (23) types and (24) types, respectively, (22) 
types will be rewritten like (25) types. This (25) equation is also a normal equation and 
can compute the multiplier kind data w10-wn9 by sweeping out this equation and 
solving by general solution methods, such as law. 
[0166] 

[Equation 18] 

0 - 



[0167] Drawing 9 shows the configuration of multiplier kind data generation equipment 
150' which generates multiplier kind data based on the concept shown in drawing 8 . 
In this drawing 9 , the same sign is given to drawing 7 and a corresponding part, and 
that detail explanation is omitted. 

[0168] Each HD pixel data y as attention pixel data obtained from HD signal with 
which multiplier kind data generation equipment 150' is supplied to an input terminal 
151 The data xi of a prediction tap alternatively taken out by the 1st tap selection 
circuitry 1 53 respectively corresponding to each of this HD pixel data y (SD pixel 
data), It has the normal equation generation section 171 which generates the normal 
equation (refer to (20) equations) for obtaining the multiplier data Wi (i=1-n) for every 
class from the class code CL outputted from the class composition circuit 159 
respectively corresponding to each HD pixel data y. 

[0169] In this case, although study data are generated in the combination of HD pixel 
data y of a piece, and n prediction tap pixel data corresponding to it, a sequential 
change of the parameters H and V to phase shift circuit 152B is made, sequential 
generation of 32 kinds of SD signals SD1-SD32 is carried out, and generation of study 



data is performed between HD signal and each SD signal, respectively. Thereby, in the 
normal-equation generation section 171, each SD signal corresponds, respectively 
and the normal equation for obtaining the multiplier data Wi (i=1-n) is generated for 
every class. 

[0170] Moreover, the data of the normal equation with which multiplier kind data 
generation equipment 150' was generated in the normal-equation generation section 
171 are supplied. The multiplier data decision section 172 which solves the normal 
equation and asks for the multiplier data Wi of each class corresponding to each SD 
signal, respectively, The multiplier data Wi of each class corresponding to each of this 
SD signal are used, and it has the normal equation generation section 1 73 which 
generates the normal equation (refer to (25) equations) for obtaining the multiplier 
kind data w10-wn9 for every class. 

[0171] Moreover, the data of the normal equation with which multiplier kind data 
generation equipment 1 50' was generated for every class in the normal-equation 
generation section 173, The multiplier kind data decision section 174 which the 
parameters H and V of the phase shift value to a perpendicular direction and a 
horizontal direction are supplied, solves a normal equation for every class, and asks 
for the multiplier kind data w10-wn9 of each class, It has the multiplier kind memory 
162 which memorizes these called-for multiplier kind data w10~wn9. 
[0172] Others of multiplier kind data generation equipment 150' shown in drawing 9 
are constituted like the multiplier kind data generation equipment 1 50 shown in 
drawing 7 . The actuation of multiplier kind data generation equipment 150' shown in 
drawing 9 is explained. HD signal (1050i signals) as a teacher signal is supplied to an 
input terminal 151, and infanticide processing horizontal at SD signal generation 
circuit 152A and vertical is performed to this HD signal, and SD signal (525i signals) 
as a student signal is generated. Moreover, this SD signal is supplied to phase shift 
circuit 152B, eight steps of phases of this SD signal are shifted perpendicularly 
horizontally in four steps (refer to drawing 4 and drawing 5 ), and sequential 
generation of 32 kinds of SD signals SD1-SD32 is carried out. 
[0173] The data (SD pixel data) of the space class tap located around the attention 
pixel concerning HD signal (1050i signals) by the 2nd tap selection circuitry 154 are 
alternatively taken out from these SD signals SD1-SD32. In this 2nd tap selection 
circuitry 1 54, selection of a tap is performed based on the tap positional information 
corresponding to the motion class which is supplied from the tap selection-control 
circuit 156 and which is detected in the motion class detector 158. 
[0174] The data (SD pixel data) of a space class tap alternatively taken out by this 
2nd tap selection circuitry 154 are supplied to the space class detector 157. In this 
space class detector 157, ADRC processing is performed to each SD pixel data as 
data of a space class tap, and the re-quantization code Qi as class information on a 
space class (mainly class classification for the wave expression in space) is obtained 
(refer to (1) type). 



[0175] Moreover, the data (SD pixel data) of the motion class tap located around the 
attention pixel concerning HD signal by the 3rd tap selection circuitry 1 55 are 
alternatively taken out from the SD signals SD1-SD32 acquired by phase shift circuit 
152B. In this case, in the 3rd tap selection circuitry 155, selection of a tap is 
performed based on the tap positional information supplied from the tap selection- 
control circuit 1 56. 

[0176] The data (SD pixel data) of a motion class tap alternatively taken out by this 
3rd tap selection circuitry 1 55 are supplied to the motion class detector 1 58. It moves 
by this motion class detector 1 58 from each SD pixel data as data of a motion class 
tap, and the class information MV on a class (class classification for mainly 
expressing extent of a motion) is acquired in it. 

[0177] This motion information MV and the re-quantization code Qi mentioned above 
are supplied to the class composition circuit 159. In this class composition circuit 159, 
the class code CL which shows the class to which the attention pixel concerning HD 
signal belongs is obtained from these motion information MV and the re-quantization 
code Qi (refer to (3) types). 

[0178] Moreover, the data (SD pixel data) of the prediction tap located around the 
attention pixel concerning HD signal by the 1st tap selection circuitry 153 are 
alternatively taken out from the SD signals SD1-SD32 acquired by phase shift circuit 
152B. In this case, in the 1st tap selection circuitry 153, selection of a tap is 
performed based on the tap positional information supplied from the tap selection- 
control circuit 156. 

[0179] And each HD pixel data y as attention pixel data obtained from HD signal 
supplied to an input terminal 151 The data xi of a prediction tap alternatively taken 
out by the 1st tap selection circuitry 153 respectively corresponding to each of this 
HD pixel data y (SD pixel data), From the class code CL outputted from the class 
composition circuit 159 respectively corresponding to each HD pixel data y, in the 
normal equation generation section 171 Each SD signal generated in SD signal 
generation circuit 1 52 corresponds, respectively, and the normal equation (refer to 
(20) equations) for obtaining the multiplier data Wi 0=1 -n) is generated for every class. 
[0180] And the normal equation is solved in the multiplier data decision section 172, 
and the multiplier data Wi of each class corresponding to each SD signal are called for, 
respectively. In the normal-equation generation section 1 73, the normal equation 
(refer to (25) equations) for obtaining the multiplier kind data w10-wn9 is generated 
for every class from the parameters H and V of the phase shift value to the multiplier 
data Wi, and the perpendicular direction and horizontal direction of each class 
corresponding to each of this SD signal, respectively. 

[0181] And the normal equation is solved in the multiplier kind data decision section 
174, the multiplier kind data w10-wn9 of each class are called for, and the multiplier 
kind data w10-wn9 are memorized by the multiplier kind memory 162 by which 
address division was carried out according to the class. 



[0182] Thus, also in multiplier kind data generation equipment 150' shown in drawing 
9 , the multiplier kind data w10-wn9 of each class memorized by the information 
memory bank 135 of the picture signal processing section 110 of drawing 1 are 
generable. 

[0183] In addition, although the generation type of (5) types was used in the picture 
signal processing section 110 of drawing 1 in order to generate the multiplier data Wi 
0=1 -n), (26) types, (27) types, etc. may be used and the polynomial from which the 
degree differed further, and the formula expressed with other functions can also be 
realized, for example. 
[0184] 

[Equation 19] 




[0185] In addition, it is also possible to realize processing in the picture signal 
processing section 110 of drawing 1 by software with the picture signal processor 300 
as shown in drawing 10 . 

[0186] First, the picture signal processor 300 shown in drawing 10 is explained. This 
picture signal processor 300 has CPU301 which controls actuation of the whole 
equipment, and RAM (random access memory)303 which constitutes the working area 
of ROM (read only memory)302 and CPU301 where a program of operation, multiplier 
kind data, etc. of this CPU301 were stored. These [ CPU301, ROM302, and RAM303 ] 
are connected to the bus 304, respectively. 

[0187] Moreover, the picture signal processor 300 has the hard disk drive (HDD) 305 



as external storage, and the floppy disk drive (FDD) 307 which drives the floppy 
(trademark) disk 306. These drives 305,307 are connected to the bus 304, 
respectively. 

[0188] Moreover, the picture signal processor 300 has the communications 
department 308 which connects with the communication networks 400, such as the 
Internet, by the cable or wireless. This communications department 308 is connected 
to the bus 304 through the interface 309. 

[0189] Moreover, the picture signal processor 300 is equipped with the user interface 
section. This user interface section has the remote control signal receive circuit 310 
which receives the remote control signal RM from the remote control transmitter 200, 
and the display 31 1 which consists of LCD (liquid crystal display) etc. A receiving 
circuit 310 is connected to a bus 304 through an interface 312, and the display 31 1 is 
similarly connected to the bus 304 through the interface 313. 
[0190] Moreover, the picture signal processor 300 has the input terminal 314 for 
inputting 525i signals as an input picture signal Vin, and the output terminal 315 for 
outputting the output picture signal Vout. An input terminal 314 is connected to a bus 
304 through an interface 316, and an output terminal 315 is similarly connected to a 
bus 304 through an interface 317. 

[0191] Here, it can download through the communications department 308 from the 
communication networks 400, such as the Internet, instead of storing a processing 
program, multiplier kind data, etc. in ROM302 beforehand, as mentioned above, and 
can also be used, being able to accumulate in a hard disk or RAM303. Moreover, you 
may make it offer these processing programs, multiplier kind data, etc. by the floppy 
disk 306. 

[0192] Moreover, instead of inputting 525i signals as an input picture signal Vin from 
an input terminal 314, it records on the hard disk beforehand, or you may download 
through the communications department 308 from the communication networks 400, 
such as the Internet. Moreover, instead of outputting the output picture signal Vout 
to an output terminal 315, a display 31 1 is supplied in parallel to it, and image display 
may be carried out, it may store in a hard disk further, or you may make it send out to 
the communication networks 400, such as the Internet, through the communications 
department 308. 

[0193] Procedure is explained in order to acquire the output picture signal Vout with 
reference to the flow chart of drawing 1 1 from the input picture signal Vin in the 
picture signal processor 300 shown in drawing 10 . 

[0194] First, processing is started at a step ST 1 and the input picture signal Vin is 
inputted per a frame unit or field at a step ST 2. When this input picture signal Vin is 
inputted from an input terminal 314, it is this input picture signal Vin. The pixel data to 
constitute are temporarily stored in RAM303. Moreover, this input picture signal Vin 
When recorded on the hard disk, this input picture signal Vin is read by the hard disk 
drive 307, and it is this input picture signal Vin. The pixel data to constitute are 



temporarily stored in RAM303. And it judges whether processing of all the frames of 
the input picture signal Vin or all the fields has finished with a step ST 3. When 
processing has finished, it is a step ST 4 and processing is ended. On the other hand, 
when processing has not finished, it progresses to a step ST 5. 
[0195] At this step ST 5, the topology h and v of each pixel within the unit pixel block 
which constitutes the output picture signal Vout is generated using the value of n/m 
corresponding to the conversion approach (the scale factor of a display image is also 
included) by which the user operated and chose the remote control transmitter 200. 
And the topology h and v of each pixel within a unit pixel block and the multiplier kind 
data of each class are used at a step ST 6, and a generation type (for example, (5) 
types) generates the presumed-type (refer to (4) types) multiplier data Wi of each 
class respectively corresponding to each pixel within a unit pixel block. 
[0196] Next, corresponding to the pixel data within the unit pixel block which 
constitutes the output picture signal Vout which should be generated, the pixel data 
of a class tap and a prediction tap are acquired from the pixel data of the input 
picture signal Vin inputted at a step ST 2 at a step ST 7. And it judges whether the 
processing which obtains the pixel data of the output picture signal Vout in all the 
fields of the pixel data of the input picture signal Vin inputted at a step ST 8 was 
completed. When having ended, it moves to a step ST 2 at the input process of return, 
the following frame, or the input picture signal Vin of the field. On the other hand, 
when processing is not completed, it progresses to a step ST 9. 
[0197] At this step ST 9, the class code CL is generated from the pixel data of the 
class tap acquired at a step ST 7. And the multiplier data and SD pixel data of a 
prediction tap corresponding to the class code CL are used at a step ST 10, a 
presumed type generates the data of each pixel within the unit pixel block which 
constitutes the output picture signal Vout, and the processing same with having 
returned to a step ST 7 and having mentioned above after that is repeated. 
[0198] Thus, by processing along with the flow chart shown in drawing 1 1 , the 
inputted pixel data of the input picture signal Vin can be processed, and the pixel data 
of the output picture signal Vout can be obtained. As mentioned above, are outputted 
to an output terminal 315, or a display 311 is supplied, the image by it is displayed, or 
the output picture signal Vout which processed in this way and was acquired is 
further supplied to a hard disk drive 305, and is recorded on a hard disk. 
[0199] Moreover, although illustration of a processor is omitted, it is also possible to 
realize processing in the multiplier kind data generation equipment 150 of drawing 7 by 
software. 

[0200] With reference to the flow chart of drawing 12 , the procedure for generating 
multiplier kind data is explained. First, processing is started at a step ST 21 and the 
phase shift value (for example, specified with Parameters H and V) of SD signal used 
for study at a step ST 22 is chosen. And it judges whether study finished with a step 
ST 23 to all phase shift values. When study has finished to no phase shift values, it 



progresses to a step ST 24. 

[0201] At this step ST 24, known HD pixel data are inputted per a frame unit or field. 
And it judges whether processing was completed about all HD pixel data at a step ST 
25. When it ends, it returns to a step ST 22 and the same processing is repeated with 
having chosen and mentioned the following phase shift value above. On the other 
hand, when having not ended, it progresses to a step ST 26. 

[0202] At this step ST 26, SD pixel data with which the phase shift only of the phase 
shift value chosen at a step ST 22 was carried out are generated from HD pixel data 
inputted at a step ST 24. And corresponding to each HD pixel data inputted at a step 
ST 24, the pixel data of a class tap and a prediction tap are acquired from SD pixel 
data generated at a step ST 26 at a step ST 27. And it judges whether study 
processing is ended in all the fields of SD pixel data generated at a step ST 28. When 
having ended study processing, it returns to a step ST 24, the processing same with 
having mentioned above by performing the following HD pixel entry of data is repeated, 
and on the other hand, when having not ended study processing, it progresses to a 
step ST 29. 

[0203] At this step ST 29, the class code CL is generated from SD pixel data of the 
class tap acquired at a step ST 27. And a normal equation (refer to (13) equations) is 
generated at a step ST 30. After that, it returns to a step ST 27. 
[0204] Moreover, when study finishes with a step ST 23 to all phase shift values, it 
progresses to a step ST 31. In this step ST 31, by sweeping out a normal equation 
and solving by law etc., the multiplier kind data of each class are computed, that 
multiplier kind data is saved in memory at a step ST 32, and processing is ended at a 
step ST 33 after that. 

[0205] Thus, the multiplier kind data of each class can be obtained by processing 
along with the flow chart shown in drawing 12 by the same technique as the multiplier 
kind data generation equipment 1 50 shown in drawing 7 . 

[0206] Moreover, although illustration of a processor is omitted, the processing in 
multiplier kind data generation equipment 1 50' of drawing 9 is also realizable with 
software. 

[0207] With reference to the flow chart of drawing 13 , the procedure for generating 
multiplier kind data is explained. First, processing is started at a step ST 41 and the 
phase shift value (for example, specified with Parameters H and V) of SD signal used 
for study at a step ST 42 is chosen. And it judges whether the calculation processing 
of multiplier data to all phase shift values was completed at a step ST 43. When 
having not ended, it progresses to a step ST 44. 

[0208] At this step ST 44, known HD pixel data are inputted per a frame unit or field. 
And it judges whether processing was completed about all HD pixel data at a step ST 
45. When having not ended, it is a step ST 46 and SD pixel data with which the phase 
shift only of the phase shift value chosen at a step ST 42 was carried out are 
generated from HD pixel data inputted at a step ST 44. 



[0209] And corresponding to each HD pixel data inputted at a step ST 44, the pixel 
data of a class tap and a prediction tap are acquired from SD pixel data generated at 
a step ST 46 at a step ST 47. And it judges whether study processing is ended in all 
the fields of SD pixel data generated at a step ST 48. When having ended study 
processing, it returns to a step ST 44, the processing same with having mentioned 
above by performing the following HD pixel entry of data is repeated, and on the other 
hand, when having not ended study processing, it progresses to a step ST 49. 
[0210] At this step ST 49, the class code CL is generated from SD pixel data of the 
class tap acquired at a step ST 47. And the normal equation (refer to (20) equations) 
for obtaining multiplier data at a step ST 50 is generated. After that, it returns to a 
step ST 47. 

[021 1] When processing is completed about all HD pixel data at the step ST 45 
mentioned above, it is a step ST 51, and the multiplier data of each class are 
computed by sweeping out the normal equation generated at a step ST 50, and 
solving by law etc. After that, it returns to a step ST 42, the same processing is 
repeated with having chosen and mentioned the following phase shift value above, and 
it asks for the multiplier data of each class corresponding to the following phase shift 
value. 

[0212] Moreover, when the calculation processing of multiplier data to all phase shift 
values is completed at the above-mentioned step ST 43, it progresses to a step ST 
52. At this step ST 52, the normal equation (refer to (25) equations) for asking for 
multiplier kind data is generated from the multiplier data to all phase shift values. 
[0213] And by sweeping out the normal equation generated at a step ST 52 by the 
step ST 53, and solving by law etc., the multiplier kind data of each class are 
computed, the multiplier kind data is saved in memory at a step ST 54, and processing 
is ended at a step ST 55 after that. 

[0214] Thus, the multiplier kind data of each class can be obtained by processing 
along with the flow chart shown in drawing 13 by the same technique as multiplier 
kind data generation equipment 150' shown in drawing 9 . 

[0215] In addition, in the gestalt of the above-mentioned implementation, although 
what used the linearity linear equation as a presumed equation at the time of 
generating HD signal was mentioned, it is not limited to this and an equation of higher 
degree may be used as a presumed equation. 

[0216] Moreover, in the gestalt of the above-mentioned implementation, the class 
code CL is detected, and although the presumed prediction operation showed what 
uses the multiplier data Wi according to this class code, what omitted the detection 
section of the class code CL is considered. In that case, the multiplier kind data 
stored in the information memory bank 135 become only one kind. 
[0217] Moreover, the output picture signal Vout outputted from the picture signal 
processing section 1 10 is supplied to the display section 111, and although what 
displays the image by that output picture signal Vout was shown, this output picture 



signal Vout is supplied to recording devices, such as a video tape recorder, and you 
may make it record it in the gestalt of the above-mentioned implementation. In that 
case, you may process so that it may become the optimal DS for record in the part of 
the after-treatment circuit 1 29. 

[0218] Moreover, although the example changed into 525i signals for obtaining the 
display image with which 10801 signals as an output picture signal Vout and an XGA 
signal differ 525i signals as an input picture signal Vin from a scale factor in the 
gestalt of the above-mentioned implementation was shown As for this invention, it is 
needless to say that it is applicable similarly [ in the case of others which are not 
limited to it and change the 1 st picture signal into the 2nd picture signal using a 
presumed type ]. 

[0219] Moreover, in the gestalt of the above-mentioned practice, although the case 
where an information signal was a picture signal was shown, this invention is not 
limited to this. For example, when an information signal is a sound signal, this 
invention can be applied similarly. 
[0220] 

[Effect of the Invention] In case the 1 st information signal is changed into the 2nd 
information signal according to this invention The topology of the observing point 
which starts the 2nd information signal from a format or the conversion information 
on size is acquired. Based on this topology, presumed-type multiplier data are 
generated from multiplier kind data. When asking for the information data of the 
observing point which starts the 2nd information signal using this multiplier data and 
performing various formats or conversion in size, memory which stores a lot of 
multiplier data is made as it is unnecessary, and can be constituted cheaply. 
[0221] Moreover, according to this invention, it asks for total of the presumed-type 
multiplier data generated using multiplier kind data, and by that total, the division of 
the information data of the observing point generated using the presumed type is 
done, they are normalized, and the level variation of the information data of the 
observing point by the rounding error at the time of asking for presumed-type 
multiplier data by the generation formula using multiplier kind data can be removed. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the television receiver 
as a gestalt of operation. 

[Drawing 2] It is drawing showing the concept of an example of the generation method 
of multiplier kind data. 



[Drawing 3] It is drawing showing the pixel physical relationship of 525i signals (SD 
signal) and 1050i signals (HD signal). 

[Drawing 4] It is drawing for explaining eight steps of phase shifts to a perpendicular 
direction. 

[Drawing 5] It is drawing for explaining four steps of phase shifts to a horizontal 
direction. 

[Drawing 6] It is drawing showing the phase relation between SD signal (525i signals) 
and HD signal (1050i signals). 

[Drawing 7] It is the block diagram showing the example of a configuration of 
multiplier kind data generation equipment. 

[Drawing 8] It is drawing showing the concept of other examples of the generation 
method of multiplier kind data. 

[Drawing 9] It is the block diagram showing other examples of a configuration of 
multiplier kind data generation equipment. 

[Drawing 10] It is the block diagram showing the example of a configuration of a 
picture signal processor for software to realize. 

[Drawing 11] It is the flow chart which shows the procedure of a picture signal. 
[Drawing 12] It is the flow chart which shows multiplier kind data generation 
processing (the 1). 

[Drawing 1 3] It is the flow chart which shows multiplier kind data generation 
processing (the 2). 

[Drawing 14] It is drawing showing the pixel physical relationship of 525i signals and 
1080i signals. 

[Drawing 1 5] It is drawing showing the phase relation of the perpendicular direction of 
the pixel of 525i signals and 1080i signals. 

[Drawing 1 6] It is drawing showing the horizontal phase relation of the pixel of 525i 
signals and 1080i signals. 

[Drawing 1 7] It is drawing showing the pixel physical relationship of 525i signals and 
an XGA signal. 

[Drawing 18] It is drawing showing the phase relation of the perpendicular direction of 
the pixel of 525i signals and an XGA signal. 

[Drawing 1 9] It is drawing showing the horizontal phase relation of the pixel of 525i 
signals and an XGA signal. 
[Description of Notations] 

100 ... A television receiver, 101 ... A system controller, 102 ... Remote control signal 
receive circuit, 105 ... A receiving antenna, 106 ... A tuner, 109 ... Buffer memory, 110 ... 
The picture signal processing section, 111 ... The display section, 121 ... The 1st tap 
selection circuitry, 122 ... The 2nd tap selection circuitry, 123 ... The 3rd tap selection 
circuitry, 124 ... A space class detector, 125 ... Motion class detector, 126 ... A class 
composition circuit, 127 ... A presumed prediction arithmetic circuit, 128 ... 
Normalized-arithmetic circuit, 129 ... An after-treatment circuit, 130-133 ... A register, 



134 ... Coefficient memory, 135 ... An information memory bank, 136 ... A multiplier 
generation circuit, 137 ... Normalization multiplier generation circuit, 138 ... A 
normalization coefficient memory, 139 ... A topology generating circuit, 150,150' ... 
Multiplier kind data generation equipment, 151 ... An input terminal, a 152 A...SD 
signals generation circuit, 152B ... Phase shift circuit, 153 ... The 1st tap selection 
circuitry, 154 ... The 2nd tap selection circuitry, 155 ... The 3rd tap selection circuitry, 
156 ... Tap selection-control circuit, 157 ... A space class detector, 158 ... Motion 
class detector, 159 ... A class composition circuit, 160,171,173 ... Normal equation 
generation section, 161,174 ... The multiplier kind data decision section, 162 ... 
Multiplier kind memory, 1 72 ... The multiplier data decision section, 200 ... A remote 
control transmitter, 300 ... Picture signal processor, 301 [ ... Bus, ] ... CPU, 302 ... ROM, 
303 ... RAM, 304 305 ... A hard disk drive, 307 ... Floppy disk drive, 308 [ ... A display, 
314 / ... An input terminal, 315 / ... An output terminal, 400 / ... Communication 
network ] ... 309 The communications department, 312,313,316,317 ... An interface, 
310 ... A remote control signal receive circuit, 31 1 
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±E* 2 <Dt— * WR#ftTiWl* tlfc±E«»0» 2 

±E» 1 OiBM£SiCfeiaS#8M*, ±E757fciti#& 

*tlft±E*»W>» 1 ©flMr-r Sr*S*tf±E«iP«* 

ttUJ*ti*^ J 5X*iJ:lf±Eaiifll*©ffi*B->7 hffl© 
«*dto*«l=±E«B£aoflW7 s -* *»*fc»<0* 

±E««7 ? -***#«tt» ±EKl©jE»WBC*ll 
l/»T> ±EI^£fc*«fc±Eii£SM>fl*r-** 

ft. 

±E«2<OiEa3MliCSl«^Stt» JbEBRr-**!! 
#«TWSftfc±EIB*£fc1rtM>*RT-*frS» 7 
5X«lc, ±EB»«t-* 2 ©EH* 

±E«tt*7 r - 4« a ±e» 2 ©Euc&asMr 

»/»T\ ±E75yUWC±E«R«7*-*«t*E£* 
W«tr*««5ll 9fcE««0flMMT-*3:ia*ll. 

HI** 2 1 ] «ft0flHl7*-*fr&««ft 1 OIWB 
fl**a»<)!>flHBr-^^6ft*«20llHiffl*lca6Jft 

«!iHi**M3l*ttSLT£tifl»*»** 1 ©Xxy 
7<k, 

±E*!tffl^fl!)isa7 ? -*tt«ic»r«±Eiwiifli*© 



±E» 2 OXx y 7T'ffiffl->7 h £ tlfc±E£3£fS^fr 

5. ±E«M*ic**aBjS©«aiEffiEr*a»© 

±E» 3 CXf y m«R*ftfc±EW»©nHiT-* 
fei^EJWMI^lcff^aajSiDlWIr-^frSs ± 
E£«HI*©ffi«5'7 Hi«lc±EJt3Ea®ff»T-* 

±e*4oxt7 7T'4fiK?+i/i:±Em i ©ibiwssg 

*«H*T» ±E<MI5>7 h«*ie±EJt*SM>ffi»r- 

±E» 5©Xx7 7Tif 5tlfc±Effiffl->7 hfl*4>fli 
»r-*^6» ±E*KBr-**»*fci&<OB20iE 

assatsar « in e y 7<t. 

±E« 6©Xt'> 7*T£jBS*lfc±EW 2 (DIE^SjC 
**l*T» ±E«BBr-**»*»7«>X7 l y7£* 

«**«»OlWi7 s -*fr6a:*l!2(0fl|««WC«« 

WW9*IB3l*WiLT£Bfl»«l*ll 1 ©Xxy 
7*fc» 

±E£ttffl*©1**r-*ttBfcaT*±E*»li*© 

IWlT-^ttBflDttStflB^Bf br * J: -5 fc. ±E£S£ 

ffi^©ttffl*->7h-r5*2©X7 l y7*i:» 

±EW 2^7* T'Tttffl'V 7 h * ftfc±E£tlfl»fr 

S» ±EIWHi*tc«*aijiS©«2»cffiB-r*«»fl) 

±E* 3 exf» 7'T»(?*ftfe±EB»©flHfl7 r -* 
6*lf±E«»ffll*Jc**aijSOlHlT-*^6» ± 
EStt«*Offiffi5/7 h«*(C±E«£SM>«»T-* 
1 ©IE«*83*£dW-*JH4©XTy 

7ts 

±EB 4 ® x x y 7T'4fiE* *ifc±E» 1 ©IE«#85t 
**»,v^ ±Effiffl->7 KBISlcJJBaiSaaBBT 1 - 
**»*JS5©Xxy7"i:» 

±E* 5 ©Xx y 7T1#5*T.fc±Effitlv'7 hfiSScDffi 
Rr-*frS> ±E^»ffl7 r -^^#5/c46<rj^2(TjiE 

m*mtt<ki$,? «m 6 ©xt y 7t . 

±E» 6©7f7 tifc±EB 2 (DIESttfiiie 

*«li*T, ±E«HMr-**1i*B7(DXxy7i:* 

*frr*fc»©a>ei-*7'n^^*a«r*iiwi 
awn*. 

[000 1] 
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£vm2omm%imz%a&<»mmm®, z© 

**£«U C©fl»r-**«fl!LT*2©fl|«fl» 
[0002] 

Sfci&fcWu A7JHM*©B»T-*J:ttlMl:ofcti 
«©B«T-**#i6Ttb73BM9*»4<E«#* 

KcfcoT, AflBM*©BJRKtt?3aj7JBM*© 

[0 0 0 3] 7*- 7* HfflftOWtLT, A7]H#fl 
2 5 i ffl*?»-3TfflaiMHl*P 1 0 8 0 i « 
*T»»*Jid*ttWr*. 5 2 5 iflt^Bs ^-fVRtf 
5 2 5*T-f V* U-X*a©BM**»i*U 1 0 
8 0 IfHtt, 5-f>«M 0 8 0*"cM'V*U-X73 
5S©BM****T*. H 1 4tts 5 2 5 i fl»£ 1 
0 80 ifl«©HXttflBff«ii%LTl'3. C = T\ * 
K>> h !b s 5 2 5 i flW©B»?*y» h 
AM 0 8 0 i flt«<0HJK?S«. WR7-f-/U K 
©■JRffill* WiT^ U ffl»7 -r -;b KOWMW* 

[0 0 0 4] 5 2 5 i im* 1 0 8 0 i TOcS**"* 
fftt. fl»©*nftlfl>7-f-iUKI=6^T, 5 
2 5 ifc^©&4X4©fflSR7Py*te*tJSLT1 0 8 

0 i ffi^© 9X9 <omm7a v *7 *»*<MHWB*. 
[0 0 0 5] HI 5tis 5 2 5 i ffl^t 1 0 80 i <8* 

©B*©SH£lR]©tt#BBfl.*3iLTl/'*. H+©1 0 
8 0 i «*©HB©*ft*ftfctt* *lfc««tt» 5 2 5 

1 ffl*©B*#S©SB£[R]©«fflHH*jliLTt/ k *. 
C©»£, 5 2 5 i flre©SB#ffl©BXHMtt 1 6 t 
S*iTl*5. C©cfc3U:i 08 0 iflt*®B«©**i? 
tUCWartlfclMItt* SEIiiR©5 2 5 i ffl^-WBB^tC 

[0 0 0 6] ftJ3» Cc7)ffi*g1fS»is 1 0 8 0 i fg^© 
B*#525 ifl9«>BX (*«HHU:**BJI6) <fctl 

$ttiE©«4:*ti*. Efttts «a*-*XGAffl*£5 

2 5 i «*(OSiI*lRl«Ha«B«*S-rHlcfe^T 1 t.BI 

[OOO7]016tt, 5 2 5 i{f^£1 08 0 iff* 
©B»©*¥*fi©tt«B«*jj*LTl/>*. H4>©1 0 



8 0 i «4W)BBfl)f-tlf tHcW*tl/£l)rtitt% 5 2 5 

1 «*©B*frS©*¥Slfc©BEHH*wLTl**. 
C©1§^ 5 2 5 i (I^©*¥£ft©HiSHPHtt8<!:3r 
ftTV4„ £©£5 K1 080 i flWOBBte^tlWl 
ttStlfcRBtt. S'EiIiK©5 2 5 ifl»©B*fc»T 
**¥£G)©ffi«1tH*jST«»©£ft*. 

[0 0 0 8] &fc\ COttffijMtt. 1 0 8 0 i fil^© 

sxtf 5 2 5 ■. <i*©bk (wsHHtcftss*) «ty 

SliIE©fiIi:;5F*l*,, C*itt* tt»T*XGAfl»i:5 

2 5 i fl|4»05*¥3EriRlfl!)f«BBff*SrHtcfel^T*ira 

[0009] ;MC, 7*- , 7y t>Sft©Hi:l/C» A7J 
BMW 5 2 5 i ft«T*?TlU2]MMWtfXG A 
fl|«?S«m«'Mnr«. XGAffl^tt»#JSl 0 2 

4 x 7 6 8 K* K0«m«fr3n:»©7'pyu < >->7^ 
St V^U-X^SC) fl)Hffl««J. HI 7 
tt. 5 2 5 ifS^iXG Affi9©BXttHB«£CT LT 

htf 5 2 5 i f|*©B*?S 
»J> /J»*»KyhtfXGA«WWT*5. 5 
2 5 ifl»lcBLTW\ »»7-f-/UK©BBttB*B 
■TO U <58*7 * -/U KOflBffiBCBHTO LT^ 

[0 0 10] 525 iflWfcXGAiMfcSStT** 
«tt. BR©*tl**l©7 -f-JU Refill 5 2 

5 iffi^0&5X5©B*7*PV?lC*tt5LT1 080 
i ft?© 8 x 1 60>B*7ny?*tt««H#S«. 
[001 1] HI 8 li N 5 2 5 ift^tXGAft?©!! 

»©S»*lR]©ffi*IB1>l.*5<LT^*. H*©XGAft 
WBBO^tlfiWCW* tlfcttBtt* 5 2 5 i ft?© 
B»frS0S»*lP]©»fiHH*jSLT^*. £©*§ 
5 2 5 i <!*©£B#lRl©BXBM(i 1 6 .kJtlT 
C©*3lCXGAfll*OBJI6©**l^tllC«*tl 
feftflfi. =y«lt©5 2 5 i ft*©BXKttr«£B 

[0 0 12] B19U. 52 5 i fl»£ X G Aft?©iB 
BO*T*lRlOffiSB«*n*UT^«. H*©XGAft 
?©B«©*ftS'ftfctt*ftfcR«*. 5 2 5 i fll^© 
B«fr6©*¥*ia©BHBH*wLT^*. C©» 
^ 5 2 5 i «*0*¥*IrJ0B*HHI*8 t^TtlT^ 

*. ccTj^^icxGAfi^roiimro^n^tiicwzrn/c 

Sfilliv SE!iSR©5 2 5 i fll^OB*»C»r*7k¥* 

[0013] BBtMXBaawttwaF***^* ± 

5EL/i:7*-T-y hB»<0«d^B«l(C. A73BM* 
©BBlcWr * B*BM*0B«Ott«Bff 
tc>*$*o fi"J^l#, BBIt-fX (B/T»BB©tt*«*) 

*sa> 7k¥t*.9/4f8tcr*«^©tt#aBflH*±a 

L/i: 5 2 5 i fl^tb 1 0 8 0 i fI^©BJR©ffiffiB«t 
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[0 0 1 4] ftfc, 7*-77 HSfcttBBtf-f X*X 

T-^S/t'JtClMALTtiSN M«f-?5ffl^ 
T*t*iWe cfc o T HtfjBBfl»©BJlET-* C 

[00 15] 

[«wtf)»aL«fc5tr*wK ±aLfc*3tc, sat 

ffc©7*-?y KSfcttBBtH'XtfJWtfitf, A73E 
Bft-afcfc©*:!!**. ^©/cA&> KBEiCOflatT-** 

^^y(cttmLTfi<"tioic*oTti, a*©?*- ^? 

y |»*fcl*1MX'\fl!>fflll*fT3iM, *ftW©7* 
-7 y h * fcttIM XIC*K6 LT««t-* * U IC 

IMA LT£ Lfctf^T, tettftia*. 

** ©«ht-* lt*s <p <: e | j & y , 
E»BBtf»ffiftfc©£tt**©*itetf**. 

[0 0 16] CODaWTtt, W«7*-7y 

h « fc«?*x^©***r sfca&ic**©**^-* 
««m LTfc < y **B£?**w «flw*ra«ff 

[00 17] 

flHEflWttBSBTfcoT, 7*- 7y HSfctttf-fX 
©S&ff&£A7D?5£&ff$8A7J#fa<!:, C©£»tt 
*A73#STA73* nfta»« «** 2 ©ff «3fS^lc« 

*aijs©flfflff«KB*T*««B*#«i:, ««3 
nftuioi'jfs^ c©«i©**y#atcE« 

t£/***u ±iaaajiSfl!>(Miiwnc*KSLfc±E*it£ 

©hhmhws* & 2 ©nmflreicftsagjaaflizuc 
ffis-rs*s»©s& 1 ©««t-**mrt*» 1 ©x- 

-* 1 ©x-*a8#«T**R*ftfc*R©w 1 © 

ff$8r-*<!:fr6, ±E**St*flll/>T±l3»BjSW>« 

[0018] c0mik*«iiibmub&s 

it. B»©««x-*fr5**»l©fllB«9*B»D 

ttB7 ? -*#sfc*«2©«««*fcs*r*ff«fl» 
«wsa?*oT, 7 h stew:?* x©fc»if 

1©X?y7i:» C^1^)Xf'y7"T 
A7J* tife««MtHR*JIS 2 ©1WM»fc**aB 



SCflDflWx— ? TfciflWMr-r ? tK 2 iDXf y 7? 

E^jaatc J: y, ±Eaajaottfflflffin=*K5Lfe±E 
atsa©fl»T-**4jar**3«>xx->^» «i 

©«Bfl*tfS» 2 off «KI9lcfiKag jftOAiZHcffi 
■T *«K©3n ©ffi«x-* «HRT**4©XTy 

Xr? 7^»R*tlfc«BM>W 1 ©««t-* £tf Ss 

±EJtsa*fflt v c±Eaa js©««t-* *»ta lt 

»*lS5©X7y 

[0 0 19] C©B91(Cff«ff4HietBtt& ± 

a«DHHIffli«H*SS©»X7 l y T'SBfrT *fca&©:i 

©Bwc«*BB««flW6fftts m.<ommT-^t" 
s&sm 1 omi9t»koiX7-' *frsft*«2 

©B«ffi*fc£&T?>B«ff*ja38«T'i6oTs 7* 
-77 KStttt1MX©S»1tti*AaT*SJMMBA 
C0E*ffBAa#B?A*J*ftfc±EB» 

2 ©bb« 4i;:fl;«agflX©tt4iff«KS& 
r*ff**»#a^ J6jea©fl»7*-***jar*fc 

46®, fMffB*/0/-*£T*£ja^fl»T-* 

* y ^SKcEffartiTl^fiHMT-i ? iff 

±E£J83fc <t o T£ riWr*U ±E;i S BB©ttffi«« 
(cm L/^EJttfc&DflaSx-^ * *%<£t%m&.T- 

*%£^®t, jm©mwi^6iii2(0B»ffli#icffi 

1 t-* BT^arftfcBBMWBr 

-*£3?aLTi#SjS*#a<h£<I**t©T;&*o 
[0 0 2 0] *fc» c©BHl::ff«B«&CTBB»< « 

&©iixx-* fre&ssi i ©Bt&ff^s-ATj-rsiH* 

ffi^A7J#S<!:* C©«WI*A*#«J:yA**tifc 
g 1 OMM^HKOHKf-^ * frSftSJ* 2 ©E« 

«*caaftLTffl73-r*mMi*fl3i#«t» c©b# 

1t^ffiS#l8J: y ttJ73?n^^ 2 ©Ufcffi^Ccfc «n« 
*BBB5«lf? KBSr * BBBS^ « t , BftSii** 
?tc«^*!h.*B«©7 h Sfctt+f'T XtcttfS 
LftB»ff«*A73-r*a»ff«A73#«i:**LTa: 

st.©r$5 0 ^lt> B«fi^saa#si*> mm® 

Aa#»?Aa*ftfcB»««*W2 ©BBflWfc** 
)±Bil*©ttffiff$Blc^»!t-«ffaiS»!#Si:. 
©H»r-**tfiW*fei6©. ffiffi««*/«7/-* 
tr*^3©flW7 ? -*T**«IWi7 ? -*fl'E** 

tifc«ti©/*y#«t» cwBiw/ty^aicEtt 
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9T4**tU ±IBaBK*©ffi*BflHifc»l8Lfc±K 

m i ©mwtw6ii2©«Mi*jcfli*aawiw)ji 
iaicea-rs^rom i owntf-^mRtin i © 

*©B*T-**»HJLT»*3lll#«fc**a.**© 

[00 2 1] E©»RIJlcaBi*Ttt» 7t-7vhfftB 
+T^X©S&1f$BtfA7J£ft, E©BJMHW*»2©1I 

1WB«*tt» fla.tfBBfl»*B*fl»T**. fltSHl 

*tfB*Mi*?**»£. mmmt-^v v*it\t 

««*©B»©tMIBffitf-»Hl=9i**. *fe» m 
©ItBflWttSB 2 ©If $Bfi*K«*ag£©ffl2Kffi 
BsrsH&©3& 1 ©IWBx-^jWKRSti*. 
[0 0 2 2] *LT> »2©«»fl|*©aBj5©ttfifll 

tlTfcU, COflWr-' *£*2©1f««*©aS£ 

©flWBflwitsffl^T^ ?©as&©tHBiMiicttJKL 

fcBBiCfflBRT-JOTlSStU C©ffiar-*£tt 
&©Sgl©1f$fix-*i:fr6. **SC*Bi^ ag£ 

©itBx-stf&aarti*. 

[0 0 2 3] C©«tC. *1©1ffflfl»*»2©1ffB 

iww:yii2©flHifli*c«*aaja©tt«nHi*», 

C©tt«1t BIcB^TBBBt-* J: y *&«©«» 
x-*££j$U C©Bft7 s -**ttfllLT»2©1t« 

/^yicttiALTis <«•©?«*<» a*©?*- 
h * /•cw-y-'f xicsss-r 5«^tc^*©#ax- * «tt 

[0 0 2 4] (Hlf-^lll^fiRnftt 

*^T£J8*ftfcaBja©««T-***©iaM?B 
SLTIE^kT?,Ci:T\ {HMl7-**«l»Tt)K 
T«t«a©ff»x-***46*IR©*U6BI*t!:«fe*aB 

jaonwx-r 9<o i^wraMeBs?* 
[0025] zommmzmm.T-teE.tiati 
aaoitax-^^sftswioiiHifli**** 

©1t»x-*fr5***2©fl|»«*CEft-r*Kl5:tt 

ffl**i««tsa©flH»T-**ftiaf «fc»©» fflfflit 
■*/<7>-*£T*£«a©«»T-*?**flWM 



7h#&«fc> 3©»>7h#ST-ffiti->7h*nfcS 

ttfl»#s* iwwi*ic**aajS©JB>z»Effi«r*a 
a©m 1 ©it i ©x— 

t % £©3S 1 ©T-*3B(!#fira«R*#ifc«»©* 1 
©1ff«7 r -*fi«t:t«WSPfi*t!:«*aaji5©1f«7 ? -4' 

iE«WrSiC4ia#«t> c©iE«»HSC*»i''T«»S 
^-**»*«aiiT-*B*#B£*«**«e»©T* 

So 

[0 0 2 6] C©»WC«*flMWx-*£j8* 
Sli. BK©flm7-9»Stt«Bl©11IWffi9«alt 

©iWx-*fl k 6a«*2©ifWiWcj6»-r«iRicffi 
ffl**i4**a©fl»x-* **iar *^a6©» (MBit 
iu^/\ o 5p<-*<i:-r*^^©#ax-*T'Ssffiaa 
T-**£»r*»»?*-aT» itmi9«n3i»»3i 

LT£«tfl»*»*» 1 ^77 7<b> C©S^ft^© 

ffljswawbr**^ £&fi^©(ME£->7 hrs 

»2©XT*y7£» E©»2©Xxy77MWB5'7h;!f 

*ifc£ttfl»frs» »sMi*jc«*aBja©Jia»cttii 
r*aa©if«ix-**ai«?-r*ig3©zx->7tx c 
©m 3 ©Txx ■> r?3«R* nfeattciMiT-* 

IWTO*fc«*aBj8i©flHix-*frS, 
^#S/t46©iE^73SjC^fiE-r«m4<7)X7 ; -v7<!:s 

a«T— 5 ©7.x y 7£*«**fc©?« 

[0 0 2 7] *fc, C©ftB(C««ttSBttKftli> ± 

[0 0 2 8] C©*W(C6^T»» ttWBWBSI** 

1 0 5 0 i flHMWWBtf tu C© 1 0 5 0 i fi9#B3l 
#«a**lTStt«*i: LT 5 2 5 i «»WiStl*. 

1t«x-*ttB©tfcH # «*»bT 5 * -5 K£«fl»® 

[0 0 2 9] C©ttffi->7 htfti/tSttWWSIWiHi 

*ic«*aa jSOAMt-* ^SfiWMT-* 

»©ie« jsssstf tdwrtu c ©7j*ixt£8? < c t 

[0 0 3 0] mmr-*&. % 1 ©If Sffl^ 

em 2 ©if sit ^icsft-rspsicffiffl? n««^5C© 
«»r-**a£i«r*. ttfflif«s/<5^-*tr*sfe 
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h*fctt*'fx*fflftr*iiBc, »2©flHBfl»fc 

[0 0 3 1] Sfcs CC9Mfi(Cff«MHl7-«£J8K 
«)1t«T-**»6«:*J(l2©1WBfll*ca*r*PRl5:« 

«*/ / - * t r 5*j«a«!)«S7- * T***«aa 

fcWW * * 3 ic» SttflWOttH**? h 

&<T)?g 1 OiWBr-**»Rr*« 1 0t-*WR#« 
crom 1 ®t-*»R*«T»R**i«:WW>« 1 

£6£{i^Mats->7 Mis^iaat^itoffiffcx 

-**»*fc460» 1 ©iESIS83*£fiM"*lS 1 ©IE 

46©m 2 2 oMEasastj* 

[0 0 3 2] CO*WtC««fl«Wir-4itia* 

(DZTvyts C<rjm2<D7xy7?fiMg->7 h£tlfc 

E^£:i£££iaT384©7xy7<^ Z©$4©7 

*i->7 h«*lE±IEJItS3©«ttx-r >*»**5©^ 
TV 7£> 5 ©7x7 77l#5tl/c±fa&ffi->7 

2©IE$;68j£££/rr*$&6©77 1 'y7<^ £©£6 



©7x7 77-*ja*tl/cm2(DiEji73SiC«»^Ts fl( 
Wlr-i > ftfl SKI 7 OXf » 7*i 

[0 0 3 3] *fc» C©«IBfcffi*1t«lftt«tttts ± 

a?©«»«x— ?s€^o§7x y 7* 

©□ V Ka-* 7P ^7 A«Jlttr *"b©T»*. 
[0 0 3 4] C©»WlCfil^Ttt» WPflWIII9l«tt 

1 0 5 0 i fl»flHwa*tu £® 1 0 5 0 i fliwmii 

*«H*ftT*«fll*4: LT 5 2 5 i fl»ifl§Stl*. 
if BT-^ffiBflHMitfWWWkr * J: -5 lctltfll«K0 
[0 0 3 5] Cfl!)ttffi*>7h*tifct««*(r6IWHI 

i/7 h1i»OJtSSCOfl»r-*tf»6ti*. 

[0036] *lt*sic* ±sBtiffl->7 \-mmo%m 

x-2fr5. «WiT-*«1i*fc»©»2fl>iBIIK« 
[0 0 3 7] CCT\ i»l7-«, m 1 ©1f$8<i*f 

Rx-^SffiCtflJRllgta:*. dtUCcfcy. 7*- 

5S©fl*T-**a:J8U :«««7->««iLTt 
[0 0 3 8] 

smonmowMK-o^TvmtZo m i »*> uss©^ 

JKtLTOxUfcTSfiBn 0 0(D*fi8*^UTL^. e 
©v 1 U bfSffiW 10 0B. JiXJSIfi^J: y 5 2 5 i 
f§» 5 2 5 i m^Z 1 0 8 0 i fl§fft»XG AS 
*lcM»LTII«WS*Lfcy* $«LHi ; E-ro5 2 5 i 

<rjirfc^5 2 5 i «*lC»LT«HBR*r**fl!>? 

[0039] rUSfilOOB, WruzxyZj. 

7/»3V(-o-7ioii, , ; ; E-hr]vhP-;ufli^ 

5» y«>flt«WI0Bl 0 2tt, ->7TA=IVhP 

- : 5 1 o 1 Kftum-v y«a>as««2oo«fcya- 
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RM*SffU *©«*RM(C»«r»l»flHi9**>X 

1 o i izimtz*5fcim&tiTv 

[0 0 4 0] T^l/trSflWIl OOti. gflT'Vx 

7-105<tx E©Sffl7>7VM 0 5?JHSa.S*lfctt 

(RFfflMi* tfemartu JM^saa. 4>BB 

%«4BffiS. «»ffl«»*tf 5 2 5 i tmZftZ? 

i-tio6t :©fi-ti 0 6*yutfj*ft*5 

2 5 i ffi^£-BfttKSS?*fc#<Tj/W7 7';>< ; Ey 1 

[0 04 1] Bit* xUfgfflll OOte, i\«j-jt* 
=E'J 1 0 9(C-l?ttlCft&*il3 5 2 5 i ffl**A*B 
fcffi^VintU 1 0 8 0 i ff^fSfcttX G Afi^lcS 
SSL, S«^tt«95 2 5 i m***<DWM<0-B*& 
*0ff*7«*»wT*fca<MDSrfcfc 5 2 5 i ff4lC£ 
*LTBi*lT*BBffi*»SW1 1 0i» C©B«ff^ 

ubbi i o©aj73H««*vouticj:«ii«!*a^-r 

5x^X7-^1 1 1fc**LTl*». r-fX^K 
»1 1 1W\ AJjltfCRT (cathode-ray tube)xVX 
**l/*ttLCD (liquid crystal display) H 
5377 7 h/t*/U7**X7U*T*J8**lTV*. 

[0042] 01 KSJ-t UlfSMM 1 0 0 <*>ftfF£i& 
WltZ. *a-*1 0 6«fcyaj7J**l*5 2 5 iff* 
«, 1^7 7*^) 1 0 9lE««**lT-B3«fc«£* 
ft*. -f-LTv 1(0/^77^^^ 1 0 9lC-B$Hl=E 
IS* ft/i: 5 2 5 i fl*ttA;&B«fl» V in£ L7B«ffl 
90901 1 0tcA7J*ft*, 

[0 0 4 3] CQP]«ff«4QSan 1 07B, a—*© 

'j ; E3vasflwi2ooo»ft(E«i:*i8Stcai;T» a*> 

li&ffi^V in<t LT© 5 2 5 i ff^tfs i o 8 0 i «* 
*fcl*XGAff*lC*iMi*U *ilOtt*©5 2 5 Iff 
*tf*©Hff©^£ffiS©te$T*ffi±«*-f*fcA&© 
#rft&5 2 5 i ffl^lcSSS*nSo C©Bftff««lSff 

1 1 oj:yai7]*ti5aj7]ii»^vout«7 r 'fx^u 

-fffll 1 KCftHiftU CWx-fXTWB&l 1 1©BB 
iB±lc»*«Da*lim»ffi*Voutlc<»:4«i3S { «w*ti 

[0 0 4 4] «£» Bttft98««1 1 0<D»«B«S4^ 

-r*. zLvmmmvmm 1 oi*, /h77^ivi 

0 9lCKtt*ftT^* 5 2 5 i fl»J:y, tUAB«ffi« 
Vout*^r*JMftB*7n (>±B® 

X) ©jBfflicttff-rsattcBjRr-^eajRWtcisiy 

Q i = [ (k i — M I N + O. 5) . 
[0 0 4 9] *fc, Bftff9ffl3tt1 1 01*. S&3©* 
•y7TBRI3H1 2 3TaRttlcBiyBJ*ti*»*^5X 

#^fl>f-* («m *y, ±ic»*©8«*»? 

[0 0 5 0] E©»**7**ffl@tt1 2 5?M\ »3 



auTia*r*in-'jii3<3!)*y^aKSBi 2 i~i 

2 3ft*LTI^*. 

[0045] S1©*7 ^jMJRIhISS 1 2 Hi. TOUctt 

»lCW»JHir«.©T**. «2©*y7jHR0tt1 2 2 
tt» SSB*5X#aiC«fl!*-*BB ( W7X^7 

7j ©7 s -**aH?«tcffiyiar«bo - p« 

*. B30*v7iBRI!lHH 2 3tt» »**5**HW= 
tefflfSilX ( r»#^7^*y7j tft-T*) ©t- 

^satRWicwyuirti©?**. en*?** 
b»7*-/i> Kica-r*B«7*-4«««raLTaj£-r* 

Ji^lcti, E©ffiB*7/Uc«ftS1t»tf£*ft*Ci: 

[0 0 4 6] BBflHHQSVI 1 01*, Sg2©* 

yTXRBBl 2 2TW?«tc«iytt*ti*ffl«^7X 

U c©U^;b#W/t*-vic»"af^TffiB^7X*tt 

aiu *©*5xiwt*iaaT*ffiB*7X«airaBi 

[0 0 4 7] £fl? 7 *|*tt]|a]Bl 2 4TB. HAtf* 

fflB*5X«HlHB1 2 4^614, S»B*5X*v7© 
r-^lc^tifnttaLfcEBr-^^ffiB^v^O^ 
7Xlf$fi<kLTtii7J*ft*= *B«cWBttfca3^Ttt, 
ADRC (Adaptive Dynamic Range Coding) lCj:-p 

& adrcwwcdpcm e&mmt) , vqc< 

* r-;l/*?fb) »*BL*T«bJa\ 
[0 0 4 8]**. ADRCB> VTR (Video Tape R 
ecorder) ftl*Btttttf^l^KB£*tlfcS]&ffft? 

«*i/^/u©Bm«ft/«*-v*ffli/« 

fflLTffil&t, £07-35 £. ADRC*«fflT5iH. ffl 
SH77^«i 7 7"fl)7-^fl)**I« M A X, *©*'JMi 

*m i n v aH*7X*y7©T-*©#'rf-sy*u 

>S?*DR (=MAX-M I N + 1) » JHTftfcfy h 

T, ( 1 ) SOS»lcJ: y, BEHx-* fc LTflBH 
fba- KQ i tfffSti*. /t«U ( 1 ) 3ttcfci^T\ 
[ ]tt«jyJtT»B*«i«LT^«. ffiB*7**y7 
©r-*tLT» Na«B«7-#«*i<f, i = 
1~Na-Z?«5o 
2P/DR] • • • (1) 

y TmH& 1 2 3 Z«Rtt(c«l y ffl*ti*IMr * 
77.^-y^©7 r -'5'^57U-^M7J*^tiJ*tl, * 

ftfe-6» B*^7X«Uil2]Kl 2 5TJ*. (2) Sic* 
oT> «»OB««©¥JMAVfl«JWl**l*. ^30 
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£ LT, 6flM)I!il6r-r ?m1~m6i^1 
Su© 6 flflMBRx— * n 1 ~ n 6 #B y t±3 J ft* £ t » 
Nb 

I | m i — n i | 
AV= i=1 



(2) 3Mcfctt3Nbte6T3&3o 
[00 5 1] 
[8M1 



Nb 



(2) 



[0 0 5 2] *L7\ »*^7^ttai@Bl 2 57«> 
±a LfccJ: -5 icHaSftfcTJM A V 1 HSfcltitfk 

tff6tl5. fflfctf* 3iOL#l4lt hi, t h 2, 
th3 (thKth2<th3) #fli«S*U 40© 
tt**7X«i*lHT*iiS» AV^t h iroi^tiMV 
= 0, thKAV^th20i?liMV=1 > th2 
<AV^t h 3a>£S«:MV = 2, th3<AV«><!:£ 
«MV = 3<!:?n5o 

[0053] *fc, miflreftuifln 1 ott, sn^7 

X^itiBSSl 2 4«fcyatfJ**l*ffiH*7X<0*7Xlt 
$8<hLT<Z)ffS?lt=l-KQ i ts m?7X®&®& 



1 2 5«fcyttl73*tl«il#^7X©^5XltfflMVt«:S 

r^7X3-KCL*f§*fca6©^5^J«ia»1 2 6 

[0 0 5 4] Efl>*5Xa«igBH 2 6TI*» (3) it 

(3) iCfcfcl^ NattM*?***?©?-*© 
H, PttADRCJcaB»«H«^kty h»«SLT 

[00 5 5] 
[R2] 



C L= I q i (2 P ) ' +MV • 



(3) 



[0056] mmh«msi 1 o& i^x* 

1 3 0~1 3 3^:, flft/^y 1 3 4t**LTl**. 

*a-r*awra@Bi 2 9«» a*jiHM»vout£L 

T, 1 0 8 0 i mtttitflTZm^t, XGAft*£ffl 

t>t%mst. 525 mttatitzvfet?. 

&SQ3I0S&1 2 9tt, U->*X* 1 30*y 

[0 0 5 7] 1/5>X*1 3 1«\ 
1 2 1T?»R**l*«l*yrO!>*yrttWIWI**M* 

»KWf t»risi» 1 2 1 1* % us* 
X* i 3 1 *y«iwr*i**»rffiWiHiic«oT«l 

*y^*3BRr*. *y7ttlMI»S\ flJ*«aiJR?ft 
WTO**? 

ttHflWHCdSL'»Tt.lRl«T**. 
[0 0 5 8] US?X*1 3 2«\ »2©$r.y7ajR|liB 
1 2 2 ?BSWF*i*ffilB*7X* ■> 70* y 7ffiHUHB 
*ttttr Sfl20*-;/73liRl2]!&1 2 2 
14, Uv>X* 1 3 2 £ yWteftS* v 7ffi«1t*ES£ 

[0 0 5 9] UyfX* 1 3 2KB:, lb*tfttt* 

«/Jx*^»S©*«y7ffi«1MBA£» lli#tfik«tt** 

7ttStf$BA, B<0^rft*a2O4«y^llR[5]»1 2 

2iE«aer*fr(*» fts^xaajEiKi 2 5*ya* 



* 7 X©* 7 Xlf «M V IC «fc o TW?S ft 

[0 0 6 0] r*t>«» »*tfftl^» **IM*B*# 
'J\*Wfci&lCMV = 0*fcttMV=1-p**fcStt» * 
» 7ttHR $8 A tf» 2 ©* •> TBftBtt 1 2 2 (eft*? 
ft. COS 2 <7>* y TMtR®& 1 2 2 ftSSHa 

»##tttttt**t^a6lCM V = 2 SfcttM V = 

3 5 i * its *<» ?imm b #* 2 <o* * 7mm 

0851 2 2(CtttB«!F*U ;:©S2^^IW12 

[006 1] &Jb\ ±BUfcl/5tt* 1 3 1 (CfcBftff 

*i^©**7ffi«1t«*^**i*J:3lcU Ml 
<D*'yTmR\E}®1 2 1 Ktt»e*ti5*'y7ffiB1t«tf 

»s*7XttflEiBM 2 5*ym**Jh*ft*^5x© 

* 5 XflW M V ic * o TWR* n* J: 3 lc LT * «fc i\ 
[0 0 6 2] |/5>W13 3B, S3©* y THKBIft 
1 2 3 TmRZtlZm* 5X2 v 7<DZ v 7ttfitS$B 

fctttfrr**.©?**. m3<D*vTmw®&i 23 

tt, 1 3 3 J: y«ae*ti«* y 7ttM» Bfctt 

[0063] «Ry«yi3 4i4» ab&rstt 

«?Baills]K 1 2 7T'«ffl?ft^^xt<D«»T r -* 
li, 5 2 5 i fg^^ 1 0 8 0 i fflWSfctt X G Afi^lC 



(12) 
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K&U **Ui-?-0D5 2 5 i 

ff*©ffi*Ttt*«sr*/£i6©j)ffeft5 2 5 i mmi 
«»r*fe»oflHBT**. «»**y 1 3 4ici*±ai 

Lfc^^X^figlHlKl 2 6<fcyiH73*tl**5X3-K 

pt=Ey 1 3 4*88*7X3- KCLK»aLftfl«f 
-*tfW*fl**u «£?3iaft[elKl 2 7ic«»**i 

[0 0 6 4] *fc, PHMHHGaflM 1 Olt. 1t*** 
U/\"V*1 3 5*fcLTl*3. CflDflM/^'J/^^l 
3 5lCl*» U5>X*M 3 0(C«Mr«A:tt«)nffllCni 
$B£:> UStt* 1 3 1~1 3 3lcttM?Ztcib(D*vy 

[0065] CUT, U5>X*1 3 0lC«lfrr*fci&<D 
KrfBBSIIHItLTs flHI/*y/^1 3 5 (cfi. ft 
W3lH]S&1 2 9*1 080 lfl»*tH73T4*5telM1s 
*#*fe46fl!>*1fl!)»msaifai:. SUSHI* 1 2 9 

* X G Affi^*tiJ73r 5 «fc 5 fcttfM: 2 © 

»ros£i» mts '&&mm 129*5251 fl»*m 

[0 0 6 6] a-tftty*PVaHW2 0 0**W|sT4 
C £Z\ 1 0 8 0 i fi^*t±J7J-r5m 1 ©SSBKSfr. 

xGA**«u»r*»2ojaoKSfr, ?etcii5 2 

5 ifll**ffl*r*Jll3®«ft*afr*3BRT*4. * 

SnMOffi* (BdrtK*) Iff*** 
y/{>*1 3 5lCte->XxL,PVhP— 51 0 1 <fc 

osftAstoaRimwKtttf c ©in** * y / < > 

* 1 3 5 * y us>x* 1 3 0 lat^mmmmm-oT 

Si, S2 gfcliS 3 ©IMBBjeiWItf n - KStiS. 

[0067] g-fc, mmtvj^yti 3 5ic«, u-? 

x* i 3 i lEtttt-rs/ti^Wl^y^^y^ffiMI 
$8£ LT, flt 1 ( 1 0 8 0 i ) 

KDt-yyVLWmts )K2 4>£&£» (X G A) tott 
]ft-r*?g2tf)*y7ffiM1ff$Bi:, Sg3£>£&75;£ (5 2 
5 i) fctt«rr**3©*y7ffiB1«itf*i&»*S*i 
TV*. CflDflHHy«y/^>*1 3 5*»JUVX*1 3 

2 SfcttJR 3 <D* y 7tt«1ff*tf P- K*ft*. 

[0068] &*>\ mmwjiwi 3 sic j&3© 

n 

y = Z Wi ■ X i 

i=1 

[0 0 7 4] ZLT, :(0)tlBC<0«f-: *W i (i 
= 1~n) fit, mXU (5) 3£?/T**ll*«fc5fcs ffiffl 

flWOt'J/^1 3 5lCtt, C®±jS3®ffKr 
-*?**flHMr-^wio~wn9#. *5X*fc, SB 



3\ JB3fl!)fflto^fl«aiR*hfeJidlc, «f*T»S* 

*ifc«*fc»i6 Lfc* y rffinit ««it sb* * y / \*> 

1 3 5*yU5>X*1 3 HCP-KTScfc^lcLTtct: 
l\ COCilt »ar*U^* 1 3 2, 1 3 3^4) 

[0 0 6 9] *fc» 1fffl^^y/<>*1 3 5lCttx US? 
X*1 3 2lz&MTZrct!>0)&?$<7 : 7Z*V7O*v7 
iSLWmmt LTs % 1 a>£fc£;£ ( 1 0 8 0 i ) tc»j& 
r**ifl5*yr(M1Mlts Sg2<7)S&7J;£ (XG 

a) (cHer«K205i9r(iniim&. *3©a»s 

m (5 2 5 i) fc»fcT*W3 0*y;7ffiW1Wi:tf* 

Iff Hid* *ti«i»# jtWt»W'J^^Jf £<0* y 7teH 

eftoTM. Efl5flW*ty/fc/*1 3 5<fcyUS>'X 
4t 1 3 licit, ±&Lfcg&7D;£05SIRMcft?Tm 

K m 2 3 <7>* y 7ttlMHitf P- K*tl*. 

[0 0 7 0] *fc» flW/*y/tV*1 3 5(Ctt» us; 
X21 3 3fctettr*/c&©ij??5X*y7ro*y7 
amii LT» JB 1 <*>£&7J>£ ( 1 0 8 0 i ) ic»(5 

-r*s i ro* y ruiffli^ » 2 (Dsat^s (x g 

A) lC«lW*»20*yyttB1IHit» S3<D^7J 
S (5 2 5 i) *Jff 3 ©^yrffiBIWIttfT 

WIA6ftT^*. COUHB/ty/^V^I 35*yu 
v>X^13 3lc(i. ±aLfeS*3?S6oa«1IWIl!:fi!o 
TS K « 2 SfcttJg 3 <D4t y 7tt»fffflA^P- K*ti 

[007 1] Sfc. IffB^^yMV^I 3 5(Cti, §* 

x-^tts ±aLfcfl»y^y 1 3 4ic«rtAf*fc4&© 

[0 0 7 2] ttaBr«tt£73l3l]|l9UI1 2 7 Tit. * 

m*>y7<DT-*x i «»**y 1 3 4«fey«*ai 

*ft*fl«T-*Wltfr6, (4) iCO^S^Cto 
T, f^fiE-r^*H*x-4« y ft^WJftSo » 1 <&* y 
^S^lsiail 2 1 7»Rttl5HI*»?tf1 011T-$ 
5<k$, (4) aiCfel**nW:1 Otft*. 

[007 3] 

[S3] 



... ( 4 ) 

[0075] 
[R4] 



(13) 
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Wi = w 10 +w 11 v+w 12 h + w 13 v 2 +w 14 v h+w 15 h 2 
+w 16 v 3 +w, 7 v 2 h+W| 8 v h 2 +wj 9 h 3 

W 2 = w 2 o +w 21 v iwfch +w 23 v 2 +w 24 v h +w 25 h 2 
+w 26 v 3 +w 27 v 2 h +vy2 8 v h 2 +w 29 h 3 

Wi = Wio+Wj 1 v+Wj2h+w j3 v 2 +Wj4V h+W| 5 h 2 
+ w i6 v 3 +w| 7 v 2 h + w i8 v h 2 +w i9 h 3 



W n = w n o+w n1 v+^ 2 h+w n3 v 2 +w n4 vh+w n5 h 2 
+^ 6 v 3 +^ 7 v 2 h+w n8 v h 2 +w n gh 3 



[0 0 7 6] B«flW4Q31fln 1 Ott, &?7X 

(5) xWCJ:oT, tfcfflflNBh. vOfllc 

»*LkiI*a©fl»T-*W i ( i = 1 ~n) ££fi£ 

r«ffft£j*iaiRi 3 6**lt^«. co«asia0 

SSI 3 6fctt, flW**y/tV*1 3 5*y» &*5X 
(&&»«x-*tfP-K£*l-5£#fc> »5E-T5ttffltS 
WI£IBK1 3 9T-$&£**l*tfi73B«{i*Vout*« 

AOtHBIMIh. vtfflttMrti*. CflDflMK&aBBH 

3 6T?*ja*n«*^7^«)*ttfflflHih. v leans l 

ft«8?-*W i ( i = 1 ~n) a. ±aLfcff«/t 

[0077] $fc. wBrnmumi 1 ob, 
□> hp— 5 1 0 1 *y«ae**i*» fflftsacaRit 

HjaBBfl»Voutfcj3tt*SB£iRU tIcT^IrKD*? 

©£B*©*¥£|rJ, SS£lR]tftffiffltif$fih. v^USe 

f«*ttffiflHM£lBlBl 3 9»*LTl*». 

tf $fi££@8 1 3 9tt«*l#ROMx-^;UT«Ha*tl 

[0 0 7 8] C£Dtetl1f$B?g3EH]8 1 3 9T«StftlS 
*B*©*¥*IrU SB*lRW>tt*B1«ih. vtt. **1 

?*ii«s# (*y7»* tnaww-stiTx «mk£ 
fi£i=]Esi 36^086**1*. &&, {UBmm£iaKi 

3 9frSH\ AfcBBflWVinflMMfc ffl&<*)7f->U 

[0079] mm. m i ( 1 o 8 o i ) # 

StR^n^ii^ Ba*(RllCKLTn/m=9/47;fe 
*¥*[pllcMLTn/mtt9/4T«* (B14# 



(5) 

M) o tOfctt, At>Wto®*VmtLT<D5 2 5 iff 
*04X4©B«7Py*tf:ttLTfflaBBfl»Vout 
£ LT<D 1 0 8 0 i fg^O 9X9 ©B*7*P y ?tf*US 
Lfcfc<D<t£*o dtf)if£> ffl*jB«M»Vout*IWl 

tzmammya 7^9x9 obb^p y * t^o c 
[0080] c<DJi^ mms&m* 1 3 9-ptt* 

C(D9x9cDmtiiil3R^P'y^rtro : &il5Si::oL'>TK ± 
® Ltc 5 2 5 i fl»0 4X4 (DBiS^P y <7 F«gWffiSR<D 
5-6, BB*fiH=«t>>aiMMfc**B« (BfiB*) 

lc*fcifil,^ttBfc**B* (ftSBX) STOBB** 
»Tttffi1tBhfcT*. *B«<0»»c*JL"TW:» 5 2 
5 iffi^&C&lRlOBBBMtfl 6, 7k¥£ffi®fl£ 
MBtf8£;!:tiT* ±a©ftoHflWh. vtf*466ti 
5» Efttt, »2, JBSflDBliiSatfWRtfft*^*. 

[0 08 1] ZZLT\ ffifflltBvfcBLTtt. 9X90) 
¥ttB«7P y 9 AOHBBXiyWeBB J: y ±*lcfft 

Br*t*»ft©fiii:*#u a»ict©a«tBBfl t ±ao 

«SBB*yT*tcffiB-r*t*l*jEfl!)«i:*ti*. * 

y£*K:{&BT*£*ttlM>*£**u a»tf:*©»fcB 
Xtf »5IB*J: y £*fcffiB*- 5 £*ttiE<D«£ Sti 

«. ctu*, «2» s& 3 <o^i5 : ,mmmmm^ 

[0 0 8 2] Cfl)*9HU BlOB»»a (10 80 
i) flHBRtfft*^ ttffitt BJKfeEItt 1 3 978, 
«R* BB07 -r ~)\> K©*n«ilc»l6 LT, 9X9 
©J*ttB*7"P y 8 1 ffl©BB©*tl?**l 

[0 0 8 3] «20S*^jS (XGA) ft 



(14) 
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S«*lRllcBLTn/m=l 6/5T 
*y» ^SlRJtCBLTn/mttS/ST** (017 
#£) „ *0fca&. A7JW&fS^Vin<»:LT<D5 2 5 i 
fc^<D 5 x 5 0BX7P y *fc**LTlH?JB«W»Vou 
tfcLT<DXGAfl»©8x 1 6 CDBX7P 

T*JWfl«X7Py*tt8X 1 6<DHX;7"Py*£^-5 

[0 0 8 4] C<Dif£, ft*S1f$S&£|2]S&1 3 9 TB. 
d(D8X 1 6©XttBX:''Py*rtfl!>*BXfc'3l v r, 
±kE Lfc 5 2 5 i fl»© 5X5 ©BX7P y *fcfl>BX 

BiI£lR]fc«*>ifii^ttB(c**BX (BOB 
X) *-W)Bi**»Tffiffl1IMIvtr*fcK(c» 
#BlcSfc£lM&B{c««BX (BOBX) *T<JMg« 

[0 0 8 5] C©<fc5lC, m2(DSJft7jS (XGA) ft 1 ? 
ffifflllf $B8£ls]S& 1 3 9 TB, 
«ifc>7<r-;U K©**if»ilc»JSLT» 8 x i 6©* 

<&b«7p y ***udrrs 1 2 8B©BX<D**i*ti-3 

[0 0 8 6] gcteflatf. «3©JESBKS (5 2 5 i) 
fltaRtfti*^ »£**ifc»RBft©«* (BflW 
-<X) KfcUTS»£lRl£«J:tf*¥£lpJlCBT*n/m 
S«75lR)lCBLTn/m=nv/m 
v. *¥£fafcBLTn/m = nh/mh-e**£T3 

A7JBBfl»Vin£LT©5 2 5 i{l^<Z)mhxmv 
0ffiX7Pyy-(cflLTai7JiS«fl^Vout<fcLT©5 
2 5 Hl^nhxnvflDBSB^Py^tfJiKSLfctifiDt 
tiJ7Jil«fS^Vout^«^-r5*ffiiS 
X7p y *B n hx n v<DIiX7'P y * tK^o C tlCS 

[0 0 8 7] E<0»£. «H11M»B£BB1 3 9 TB. 
COnhx nv©JHttB*^Py^rt©*B»C3^T, 
±iELfcA7JiI£tfl^Vin<!:LT<7>5 2 5 i ffl^tDmh 
xmv©BX7py*rtfl!>BX©95» SS^lRllCfit, 
tflMftBlcSSBX (MUX) *?©BB**i&Ttt 

bx «bbk) *?eEft«*»TtHiflHih&r 

[0 0 8 8] C©«fc?fc, X3<DS£#a (52 5 i) 
#»R*ft*Ji£. ffiffllf ««£lslB 1 3 9 TB. » 
ft, «B07*-/UK©*ft«lteM*LT, nhxnv 

«h, v<«Kfearft*. 

[0 0 8 9] £fc. Bftfll^USflSI 1 0B. m®£f& 

flHRx-^W i ( i = 1 ~n) lc»fSLfc]E3Mb«as 
(6) aic«fcoTB*T4iE«<bfl«l[£tf[l]»1 3 
7t» EET£ia*ftfciE«fbff»S*, *5**H:fc 

*r*jBifkfl»y« u 1 3 8«ilti**. mm 



st/*y i 3 8ictt±aLfc^5x^aBtti 2 6<fcy 

LXm^itl. E0iBWbfl«b<ty 1 3 8frStt*7 

3a-T*iB»{ba»0tt1 2 8fc0aB;r*i*Ei:i:a:*. 
[0090] 
[»5] 

S=IWi ■ • ■ (6) 

i=1 

[0091] tits BBflwasai i ob. sgi©* 
y7W?EWM 2 1 ■n«R«»c*ytti**i*«i*yr 
©r-*x fl»«yi 3 4«fcy«»ffl*ti*« 

»t-*W i tti7Jil«!ffl^Vout^fll^t-5* 
(&BX7P y *rt©*BX©r-* *3MW-4*II**» 
BBBB1 2 7**LT^«. 
[0 0 9 2] C«>££?BailUslB 1 2 7 TB. U73B 
BflW V out ^ffifi£-r 51*7-? tf JMftBX 7p y * 

«c&a*n*. *z.t>%. cokctb&iibbi 2 

7 let*. W1 O* y 73StR@S& 12 1* y JUttBX^P 
y^rtOSBX (&SBS) K»«Lft«l>»r»f 
-- 5*x i <t. ffft/^y 1 3 4*y*©*ffiB*7"py 
* «««-*«HRI£»aLfcfl»7 s -' 5«W i itfAK 

s*u iw&BX^py^^ftarsaBXOT-^tts 
**if , nfli»jiE±aLfc (4) 3&oat*a?B»;!r*i 

[0 0 9 3] ffljltf. K&TBBftlslB 1 2 7T'tt> % 
1 ( 1 0 8 0 i ) flWJR* tlTl^W^lC 

B. HMttBXT'P y *£flSfi£f* 8 1 fflWBXOx-* 
#BI*»(c£J»*tU 3g2©£8S7J;£ (XGA) tfSft 
tftiT^SBftlctt* JmttBB7P y 1 2 

8BfflB*«>T-*tfB»ttlc4«**U *Stelll3© 

(5 2 5 i ) *w!*tiT^*«dfctt» *tt 

BX7PV **»OT* (nhxnv) 11 (nh, nvB. 
BSBB©*8*«*»c*oT»br*) ©BXr-*tf 

[0 0 9 4] *fc v Wm^WSm-i 1 0B» «t3£WI 

SH0K1 2 7£y«fttta*h*maBftfl»vout 

tlUffMflW^P** rtO*BXOT-^yi~ 
yp (Ptt*ttypy^**J«r4BX«>fflft) IE 

««b««/t y 1 3 8 *»jk*bi**u *tifn©sia 

fcflM**ifc«»7*-^W i ( i = 1 ~n) lc«fE;Lfc 
IBHftflW S T«» LTiBSfbr *iBHf bSWlBtt 1 2 

8**lti/»*. ±a*rt.s «a^fiEi°]Ki 3 6 7-« 
iMx-^iyftj^TJtsaflDflwtx-***©**. 

fl»f-*Wi (i =1~n) (Dgntfl. OlC^^d 
tl*«I*tl*t\ ^©fc«>, JftSMMWelK 1 2 7 
TSSTSTftSftaXOx-f yi~yptt» AttBMKJ: 
■3T^;UMfcUfct,©tft*. ±iSLfcJ:-5tc, JEM 



(15) 
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7*£„ 

[0 0 9 5] tits mMt^ttUffil 1 OH JESUbSK 

rnassi 2 8?jE«fb«tiTinMRtB«n««ttnR7 

P-y^ptyOBSROx-^yi' ~yp' mi~M3£> 

BJ»«MI*Vout*»4»«raSHH 2 9**LTl* 
5o TfcfcS, caaJ0»s|»1 2 9#6H BIOS 
^^DRJni^S^lCtt 1 0 8 0 i fl*««ffi73 

*»£fcl*5 2 5 i«Wffl**tl*. COttttSBB 

1 2 9(onmseimitt, ±5Bus:J:3ici/-?x$M 3 

[0 0 9 6] IMC, fl«ffl*4Q31W1 1 0<DiJlfF£IHSp§ 
T*o rtV77**V 1 0 9lClE1*?tlTl^A7Jia« 
fl^Vini;LT<D5 2 5 ifl^'A %2(D$vymiR 

qki 2 2T\ f^jar^*m*ii«ffl«vout*»a-r 

8*ttI*?P7^flO*«l5 (£§■«) ©Bafctt 
■T*ffiB*7**'y7fl>T-* (BBt-*) #wr 

22711 us>x*i 3 2*y«ae*ti*» a-+ftc£ 

oT»R*tl/!:ffltoK6, 6*tfltt* ^5X*Hiatt 1 

2 5-p«aj*h*»#^7^K»aL/fc*yrffiBiiHi 

[0097] C©I2©$7 7iM*fl[s]S& 1 2 2 

1 2 47(1 ffiB*7**f7©T-*fcL.T©*B« 
T-^fcttLTADRCMffBStlTffiB*?* (± 
(CfflBrt0»^a©:fei&©*5*#» 0^5Xtf$B 
£LT«W»Tfl:a-KQiiHIS*i* ( (1) S# 

BR) o 

[0 0 9 8] I\V7tW) 1 0 9(CgB1t?tlT 

^*AaBBfl»Vin£l,T<05 2 5 iffi^<fcy, S&3 

©*y7w?sBi 2 3T\ mat-'^attjMiflwv 

x) ©HiaicffiB-r*»*^7^*y^©T-* (mm 
r— so imsm\z.wm\*n^ ecus, s&3<tj9 

yTHRBttl 2 3?li, 1 3 3 J: y 086**1 

[0099] t©S3©$7 ^JSJHlHlK 1 2 3 TBfttt 

8UBB1 2 5 £086**1*. C<0»*^5^«UJBB 
1 2 57H i^7X$y7©x-$<!:L7<D&l« 

[0 10 0] E<0»*1t*MVfc±a5l,fcS«*fc3- 
KQ i tt^XSfSBSM 2 6lc«*S**l*o C©<77 



X^fiJcES&l 2 67H C*iSi!l*fll$BMV<!:3*?<b 
□ — KQ i £6 X 6> fMT^SHJaBBflWVout** 
flif **ttB*^P 'V *»fc*fl5lWMH67P f 
«BB G£SBX) tfBT**5Z*jj*T*5X3-K 
CLflW*»Stl« ( (3) 3*B) . *LTs CO? 

773- kc Lit 1 3 4tsax}-£.mmm 

5. 

[0101] fltt/^U 1 3 4KH fiffi1MH«£BB 
1 3 9-W8^*tlfea*B«i*Vout*lW«r*J|iffl 
B*7Py*rt«#BB©tt«1t«h. vlcfcHSLfc* 
^7X0)«^ia7-$W i ( i =1~n) tfffft 
±j8B»1 3 6 7^*ftTtt«*ti*. Sfts ESHb 
fl»/«y 1 3 8KH ±aLfcJ:3fc«»£fi8l3tt1 

* W i ( i = 1 ~ n ) (Cfllfc Lfc iESMbflHS S iEBfb 
fttt^JSBBl 3 7 7£jattftT*W**ft*. 
[0 10 2] Mb<«y 1 3 4lc±j$L-/ > cJ:?K?7* 
3- KC L*»H1 L7 7 KUXltffl£ L-T#8S**l*c: 
£7\ E<&«tt/ty 1 3 4frS*7XP-KCLfc» 

Tftg^BJUDB 1 2 7KG8S**!*, *fc* /W7 
7^t'J 1 0 9lCKtt*ftTl**A7JB«fl»Vin£l, 
T0D5 2 5 ifl»*y, »1©*y7Wi0»1 2 1 
7\ tWr^H^WWi^VouttBJWSJIlttBB 
7py*«©*BB (»SBB) OBiHfcffiBTS'WII 

5o »1©*y7B«iaBl 2 1711 U->" 

x?i3i *y«ae*n*» h-wcjotwr*** 

Lfc* v 7tM1WWc»^T* * y 7 
©WRfl'ffibti*. d ©m 1 <D* v T&tR\s\& 12 17 

BBMalBl 2 7lc«$t?ti5o 
[0 10 3] 2 7 711 

©7-?x ii» Mk^'JI 3 4*y«»Hl*ti*» 

*B«fll*Vout««J«r«#ttB«^P y ^F«gro#ii 
*©T-9yi~ypfi«Bli$Wtcj«»*ti* ( (4) iC# 
RD o *L7. COttCTBBffBB 1 2 7*yWfcHl 
**ti*Hl*B««*Vout*«WE-r«*ffiB«^Py 
^rtOftBBOx-* yi~ypttjEaftBllig»1 2 8 

[0 104] jEllfblHK/CU 1 3 8Ktt±a5L.fccfc5 

CtDIE^-fb^lBt^^EU 1 3 8^6tt^5XP-K 

C HC»(6LfciEaMbflWS» ^ssyjtswawBB 
1 2 7«fcym73*n*r-9yi~ypO*WcffifflT!rn 
fc%mT-Z\N i lc»*BLfeiEj8MbflWStfK*lH*ft 
TiE«<kait[5]»1 2 8lE(WM;ft4. jEffl^aWslB 

i 2 8 vtts «t*^wawa» 127*1) a^Tm^x 



(16) 
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y 1~ y ptf**i*;h*KSr*jESMbffttS 

nTiE^k^n^o ctticj:^ «»fflx— ?£ffli^T 

( (5) jZ&M) ?8££it ( (4) SC#P.§) 0)^ 
Sf- * £*4&S|ig©*,468!IMU: J: 5 9— 1 y i~ y p<0 

[0 10 5] COJ:?KiE^b?S*!H]Sgi 2 STiESUb 

-*yi' ~yp' ti&SQSEISSi 2 9K&*S;*fi*. c 
©^SQS[h1»1 2 9T'«. t— *yi' ~yp' tfJSl ~ 

IRStlTl^ii^Kl* 1 0 80 ifi^tii73?n, Sg2 
0£&£>£tf 3tJK**lTl^Jf £lcli X G Afl^tf ft*, 
£ *u * 5 KSg 3 StJRTTflTl,^ JfSKl* 

5 2 5 i 1i^lli7J*tl5o 
[0 10 6] ±a$L/c<J:5U:. ^Jgf^fiKIeliK 1 3 6T\ 
HSB^'MV-JM 3 5J;yp-K7ms^^7^^ 
Sx«T-*fc<fctmte1t$fi8*E[I]S&1 3 9T*«4**l* 

t o= 1 . tl = v, t2=h, 
t6=v3, t7=v2h, t8 

CO (7) itfcEi^i:, (5) 3W\ (8) iM>J:5 

[0 10 9] 
[Df6] 

Wj=ZWjiti 

1=0 

[0 110] g&WK, £SK<fc^T*£fiMSw xy ;&* 
E=Za h 2 



(8) 



tU CftjbMSS^'J 1 3 4tC«ifrt^ti5o *LT* C 
roDSIt^'J 1 34cfcy, -?5X=]-KCHCS>ffSLT 

ss^tti?ti«§tiiifflitii(cfc^5«3af : -'5'w i 

itSi«7P vttoOZWXOT-t y i~y ptf 
JUS**!*,, Lfttf oTv 1 080iM^XGAff 
^©7*- Km *6KtiiI4<*>iIi«i H MX'\0 

[0 10 7] ±a?L/c<i:5tC, liSB/^'-mv^l 3 5 
let*. 77X«IC. ISIfStlTl^o 

[0108] **\ cflDSiasac-wicoi^Tiiwr 
*. (5) aotiaatcfi^^flWx-^-pftsflWM 

x— Sfwio~w n 9^46^J^-rt,©<!:r*o 

T\ J.XT<DIBE<7>fc:4&, (7)30*5^ ti (i = 

o~9) zmmtZo 

t3=v2, t4=vh, t5=h2, 
= vh2, t 9 =h3 

• • • (7) 

(4) itfc.fctf (5) itfcfB^T. Eti (9) SWi 
♦l*. xjktt£ttlWW!>i#B©*a*y7'tt 
BJCfcltSkSaroiiSSx-^s yktt*tiKW*6T* 

ftHnmo k sscdibist 1 — ? *« ltv*. 

[0 111] 
[»7] 



= £ [yk-(WlX 1 K+W2X 2 K + .-- + W n XnK)] 



= I {yk - [( toWio + ti W]1 +• ••+ t9Wl9) *lk +••• 
k=l 2 
' • • +( toWnO + ti w n i +• + t9W n 9) x r k ] 1 

= ^ ) fyk- [(wio +wiiv+ ••• +w 19 h 3 )xik + '-' 

+(wnO+w n |V+"-+w n gh 3 )x nk ] 1 



... (9) 

[0 112] lL'l*=M%lZ*Z1*&*tt* (9) j»#>w [0 113] 

xy H:«k*fia»fl t Olc3!j:«J:d«:w X y**i6*. Zft IWL8] 

i*, do) xxmtiz. 
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■ ■ • (10) 



[0 1141KT, (11) SC, (1 2) ie<D<fc-5tC, [0 115] 

xipjq, Yip*e«-r4t» (i o) mi. nmmv [»9] 

T (1 3) 3©J:dlC**J*;l.S:tl*. 



X jp 



Z x ik t p xj k t q 



(11) 



Y jp = I x ik t p y k 



k=1 



[81 0] 



X1010 X1011 X10I2 • • • XlO) 9 X1020 • • • X 

X1110 K1111 X in2 • • • X,H9 XH20 • • • X nr ,9 

X1210 X1211 X1212 • • • X1219 X1220 • ■ ■ X) 2n 9 

X1910 X1911 X1912 • • • X1919 X1920 • • • X1 6 

X2010 X2011 X2012 • • • X2019 X2020 • • • X20n9 



(12) 



Xn9IO X„911 X n 9) 2 • • • X„919 X n92 o ■ • • X n 9nS 



_Y„9_ 
(1 3) 



[0 117] E035«3tt-ttfcIEa*«S£l*tfftT 
t*«. COiEJIl#fiiCtt» mtULm (Gauss-Jordan© 

[0 118] H2U, ISLfciaaf-^OSMa 
«^LW5. «fM»i:LT«>HDfl» (1 0 
5 0 i fl») #S£lH»i: LTOS (5 2 5 i 

[0 119] E3tt, 5 2 5 iffl^tl 0 5 0 i 

2 5 i flreoMRTftU, 'J>*4 Ky htfl 0 5 0 i ffi 

So 

[0 12 0] H<DS Dff^(ttB«&1t£lR]IC8gMs 
*¥*ffifc4««HC->7 KJ-ttT, 8X2 = 1 6«gtf) 

sD(i*sDi~sDi6*4jarr*. H4«\ mmfifi 

^©8BW<0<fi*B$'7 h«fflV 1 ~V8*3tLTM. 
E E?W\ S Dffi4<D£iI£fi)0>IIISIIOHItt 1 6 
»J» T*lRlfl«iE©*l«3t**lT^*. *fc, Toj 
-/UK*, r e j tt««7-f-;UK*«LT^ 



So 

[0 12 1] V1®ttttttSDfl»<D5/7h«#0i:;!i 
IK CflHMK H DflWOHJRtt, SDi 
LT» 4, 0, -4, -8<0tt«*8oJ: 
3lc£So V 2©tt«liS Df«)->7 Htf 1 
fcfcflDWA HD«*©B*tt, SDfg^ 

©■*fc»LT> 7, 3, -1, -5<7Mitl*ftoJ:d 
V 3<Dtt»gliS Dfl^<D->7 h&ti^t^tirc 
tW&V. C©«^» HDf|^<0ffii*(is SDfl»<D 
■fclCttLT* 6, 2, -2, -eflMHMrflOj^tC 
&S„ V4(D«!E«5DfI^(7)->7hfi6^3i:?tl/i:t, 

©T*y» c©«^ h dawoh*^ s Dfi^oii 

*e»LT» 5. 1. -3, -7<ZXjWS*J#oJ:-5U:& 

So 

[0 12 2] V5flM^ttSDfl»©$/7r-*fiMi:S 

*©DB»CttLT» 4, 0, -4, -8©flHB*fc-P* 
?K&S„ V6©ttttttSDfll<W>5/7h»#5ta:tl 
fct>0>WJ. HDfl»©H*tt» S Dfg* 

©B*lC*tLTs 7, 3, -1, -5<Dffi*S**#^J:5 
K&S„ V7©tttt«SD«^5/7Htf6t**lfc 



(18) 
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t,©?*y» z.comts, h Dftskoimmt, sdami© 

HfglottLT* 6, 2, -2, - 6 4Mfitl£80<t: -3 K 
&So V 8©tt<gli S Dffi^©->7 h**^ i^tlfct. 

©?*y» zom-Ss Homwrnrnt* sDfg^©ii 

BlCftLT. 5, 1. -3, - 7 ©ffi*g£8o 

So 

[0 12 3] H5& 7k¥*ia^©4«B<0(ftffl->7 h 
tt»H1~H4*jKLTl^6. EETI4. SD<§^©* 
¥£|q]©BBMHtt8?*y, &SlRltfIE©7JlR]i:;*tl 
ZVSo 

[0 12 4] H1©ttttttSD«*OS/7h«fl«0i:* 
tlfct>©?*y» C©Bft* H DfI^©iU£H SDfl 
*|©S3llC*fLT\ 0, -^©{aWB^oJ^K&So 
H 2©#BM:S Dffi^©->7 hS*M t*tlfct»OT» 

y. comet* hda»©bbw\ sdahtobbkb 

LTs 3, -l©ttffi*fcoJ:3l«:4*. H3©tt!gli 

s Dfl»©s/7 h«tf 2 t*ftfet«)T*y» c©*§ 

^ HDffl»©BBtt, SDfl»©B»U:»LT, 2. 
-2©ffiffl£j$-3«fc?U:SS. SSIC, H4©tf8g«:S 
Dffi*©5/7h*#3£*ftfc«>©?*y, C©*£, 
HDffl*©B*tt» SDfl»©B*K»LT, 1,-3 
©ffi*l*i#o«i:3lc&*. 

[0 12 5] B96& ±aLfe<fc3lC*«*lRllC8a 
B, *¥7jfttf:4BBlC->7h*tfT»5*lfc3 2aB 
© S Dfl^lcHfl U S DflW©B**+'MC Lfc«£© 
HDfl*©B*©ttfi*5*LTl*«. -T^tJ^s SDf 
*©BBfc»LT» HDi^OIXB, El*©«?/Txf 
tetS:£*#0<fc?tC£S, 

[0 12 6] B2fcRoT, ±»Lfc*3teSB£lR]fc 
8SPg, *¥Srafc4B*CS>7h*#T»Stlfc*lt 
3 2«3I©S Dffl*£ H Dfl»i:©H?£S*15-3T« 

[0 1 2 7] 07 14, ±aLft«ttT(H«l7-**S 

So £©#Sfcffix-*£jagil1 5 01*. ftffflI4£L 
T©H Dfl^ ( 1 0 5 0 i fl») A7Jtf*l*A73*f? 
15U, £©HDffi^lCttLT*¥fc<fcy : fit©fSa3l 
*«a*fr"3Ts A7Jffl»£LT©SDfl»*»*SD 
1 5 2 A CCDS Dflre©ttti«&E# 
[RllcSSPg. *¥*I«3fc:4BBfc5'7h;!r-ex, £ff3 
2S5I©S Dfl»S Di~S D32*»*fc»«MMBS/7 
hBBl 52B«t:**LTl^o £©ffitS->7 hlBKl 
5 2 BKH S«*fijfeJ:tf*¥*lRj's<0ffifi5/7 hffl 

7 hBBl 5 2 B». «jttfsinx/x©1$tt©7-nU 
*T«Wi*tl«#s *©f6©tt«5>7 hfl«Rjlfift9J©7 

<r/l/**B^T < b*k\i ffi©7-fM/*«£LT» 
[0128] ttRBx-^jssBi soimm 



->7hBBl 5 2BJ:ytti7J*ft*SDfl»SDi~S 
D32<fcy» H Dffl^ ( 1 0 5 0 i 114) (Cfl&SSflB 

ymLTHJ*r*m-'it3©*y7T«Ra»i 5 3~ 

1 5 5SfLm. 

[0 12 9] CftS»1~«3©*y7»RBBl 5 3 
-15 511 ±ttLfcBB«*«Hff1 1 0©Sg1~Sg 

3 ©* y 7»RBB 1 2 1 ~ 1 2 3 tpa»c«<ffi?n 

So C*lSBl~»3 0*y7«R0Bl 5 3-1 5 5 
T«RJtl«* v 7H 2 y THRfflBff 1 5 6 6© 
^yrttBUHWc^-aTJBjetfti*. *y7»R 
i&JfflEBl 5 6tCtt«»T*l(lS*7XttBiBBl 5 8 

«fcyffl73*ti*»*^7^©^7XflwiMvii«fl«e*ti 

So CftlCi'A »2©*y7THRBBl 5 4lC«*S£ 
ft* * y 7ttB1t l\GVh* l^frfc <t^T 

sfcs«fc3u:*ft*o 

[0130] «H«T-*ays»Bi son » 

2©*y7»R0Bl 5 4TW?Wtc«yUl*n*ffimi 
^7X^77^7-$ (SDHUSt-*) ©U'Wfc* 
/ - V*«H U c© I^USMW W - y\z&5vr 

sb*7**«hju *©*7Xit**iaa-r*ffim* 

7*BW@B1 5 7**1/^*. C©ffiB*5*«H 
I3B51 5 71*. ±atLfcBftft?ttBV1 1 0©ffiB* 
7Xttaj0tt1 2 4<hll<fK«)£*ftSo E©fflB*5 
XfcttilUBl 5 7#Stt, BB9 57>^v7©T r -^i: 
LT©&S DBBT-*B©S*?ffc3- KQ i tfffiM 

[0131] tfc, flM?-: ?4fi£S«1 5 0I& « 
3 ©^ y 7SW0S} 1 5 5 TWRtttcWy 
^57s^y7©7 i -^ (SDBJRr-*) *U» 

*©8jt**rfc©©»*^7x*amu ^©❖^x 

1f$8MV^tli73-rSl!l$^7X^I±J[H]Kl 5 85*LT 
l^S, C©i!j?^7X«iailHlKl 5 8tt, ±aL/£B« 

fi^iasgpi 1 owii^^^x^aiiHiisi 2 5tiRia»c 

«fiETmSo C©i!)*^7Xl$ai[H]Kl 5 8T'li> ^3 

©*y7iis?iatti 5 5T»RtticBiyai*n*»*^ 

7X?77©7-^ (SDBBt-*) 41*67 l^-i*H 
[0 13 2] $/c. «»^x-^£^»1 5 0H £ 

Ra?7X«aiiH]E&i 5 7*ym**ti*ffiB^7^©^ 

7XlfatOT©S»^ba-KQ i »f^7X« 
1UBK1 5 8J;yai73?*lSSl*^37s©^57x1f«M 

vtcs^v hd(§^ (1050 ift* tc#saaB 
xffmtztvzimt*?*?- kc L*f§ «fe»© 

757x^fiElsiai1 5 9**LT^S» C©^77x^fig[2] 
B1 5 9t. ±aLfc«MI*6a»1 1 0C0^7^ 
fiSBBl 2 6tW«»CBB*n*. 
[0 13 3] *nu fiRaBT-^SfiltSBI 5 OH A 



(19) 
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7J4SB 1 1 5 1 izimztiZHDim&wztiima* 

m?— *£LT©«HDBBt— JJyi:. COSHDB 
Six—? y icf-ftWUMSLTB 1 <*>* 7>ItJRl2]S& 1 

5 3 tskrwkb y m* n**»* y 7<dt-* ( s d 

BSSt-*) x i fc, *HDBBr-*yfc*ft*ft** 
tSLT^^^lSHHH 5 9«fcyttJ7J*ft«*5*:3- 
KCLfc, BB*fc8J:tf*¥£f^©ffifi$/7 hffl© 
/\?*-*H, V<hfr6, **7*Bfc. iSir-? 
w 10 -wn9*»*fc«6«)iE«351Sa ((13) 5£#K8) 
*£«T*iEB*SiC£ja» 1 6 0 ** LTf*. 
[0 13 4] C£)i§£, HH©HDBBT-*y£«l 

tc^cs-r^ n both* y yum?-* tom^t>a 

■p¥BT-*tftoaMFft*tf* te*B->7 K0K1 5 2 B 

tfSB©{JHB5/7 h«fl«ftPi«K»bL/t3 2«JI<DS 
Dfi^S Di~S D32tfm*£BSftTl^ CftKJ: 

yEswasKtBsi 6 0Tw<^T-*tfM 

*ftfcIE»*S3tf£B;!rft«. CO<fc-5fcSD«*S 

di~s DazttwfctaLTMT-^tawict 

T, ttB{M0BBT-**ff*fctt<0«IHIr-** 

[0 13 5] H^-ttffex Bl®*y73MR0B 
i 5 3 0ti£(c5Bdfctt£®BBIllB*BBr«z:£ 
T\ C©I1©^ y TMiR®& 1 5 3 fr5iEB£BS£ 
B&1 6OlC08g£ft*SDBBT-*x i<D*-fSV 

[0 13 6] g-fc. 5 0tt, IE 

«75iSiC4fi8a! 1 6 0?*7Xftfc^*ftfcIE«*8 
SM>T-*it«KB*tU *5X*tclEB*«5!e*»C> 
T, «*778«Mlf-! *wio~wn9**«&*«tt« 
t— *»B»1 6 1 <t. C0D*»6tlfefl«Mir-*w 
10~w n 9*K«r*«»B/ty 1 6 2i*#LT^ 
5 0 «StflT-2)*S£gB1 6 1 <H*, iE««8atfflil 

it mm z\z&-o xmfrftT, mc?-* wio~ 

[0137] H7fcwrflMHiT-*ajaas«i 5 0© 
■MUSKET*. a.*jb? 1 5 1 wmmm^t lt© 

H (1 0 5 0 i mm tfBBStU *LTC4)H 

D«*(C»LTSDflW4BHBl 5 2AT*¥fe*tf 
SB0B3l*fflStffTfeftT£B«*£ LTOS Dffl^ 
(5 2 5ifH) #£B*ft*. $tcs MS D«*tf 
tt«->7 hBB 1 5 2 B(£flttft#tU CCDS Dfg^Offi 
ffitfS«*lRllC8«PB, * 3 F*lRllC4aBHCS/7 h£ft 
T (04, B95BB) , 3 2«S<DSD«*SDi~S 
D32<«I*SJ«**IT^<. 

[0 13 8] EtlSSDfl»SDi~SD32J:y. &2 
©* y TSftBB 1 5 4 T\ H Dffi^tcBS&SBB® 
BfflfcttBr*ffiB*5;**y7'©T-* (SDBBt 
-*) MHRft(cnyiU«ti«. C<DB2<0*y7aiR 
ESS 1 5 4 * 'V 7l»fflHfl[ilB 1 5 6 <fc U 



ft*. »**5*«liiBBl 5 8?ttlii«!rft*KlS*7 
Xfcttlfc Lfc* y rttBUHWcS^Ts * y 705SJR 

[0 13 9] C<DB2©*y73WliaBl 5 475BKtt 

icuyai5-ns^^77^'y7fl)f r — 9 (sDiif 
-*) ttffiB^5x*mia]tti 5 7ic«ae*n*. c© 

BB*5*ttHiBBl 5 7T1iv 2R3*77s*y7©T 
-* t LTO&S DHStr-^lcWLT A D R CSftfltf 

M*tiTffiB^7X mc&r$no)%.B&.m<Dtct!><D<7 

©^^XlWBtLTWWB^fba-KQifl 5 

»en* ( ( 1 ) 5£#aa) . 

[0 14 0] Bfc» ttffi->7 hBBl 5 2 BT*»6ft* 
SD€^SDi~SD32<tyv B3©*y7SHRHBl 
5 5T\ HD«9lcff«2SBB0)B22(;:ttBr«tt$ 
?7X*77cof-? (SDBIt-*) flWBWfcB 
♦Ja**l*. »3O!)*'y7T»R0Bl 5 5? 

tt» * >v 71HRBBBB 1 5 6 «fc y «B* ft* * y 7te 

[0141] COB 3 ©* y 72HK0SS 1 5 5 TJSJRW 
lCBya**i*»*^5^*y7'Or-* (SDBBt 
-*) tt»**7Xttlil0Bl 5 8ic#t*&3-ti5, CO 
i&$*7*8&itils]Bl 5 8T'tt. »$*5X*y70T 
-*fcLTO*SDBBT-*J:yi&**5X (±tcKi 

*o««*»Tfca&©*7X#a) o*7*flWMvtf 

BSft*. 

[0 142] C£0fi)t1jiaiMV<!:±aiL/cSB ; f{b=l- 
KQ i ti^5X^fi£[l]g51 5 9(c«»ft**l«. C0?5 
X^BBBI 5 9?tt» Cti6»?rtS$aMV<!:Sfi?fb 
3- KQ i <kfrSv H D«4l£B*aSflB#Br«^ 
7X*wf^5X3-KCLfl«B6ih* ( (3) s# 
B) o 

[0 14 3] »>7 h0Bl 5 2 BTBStl* 

SD«*SDi~SD32*y» Blfl)*f7WR0Bl 
5 3T» HDfl|*(C«4aaBBOB3aiCffiBr**B 
*v7<D7-* (SDBBt-*) tfBttWfcBytU* 
ti5o Bio*y7B«0Bi 5 3?tt» * 

y 7StR$iJWiaB 1 5 6 «fc y «B* ft** y 7ffiBtl$8 
lc»^T» * y 70B«fi«tTtJft«o 

[0 14 4] ^-LT> ATJlS^rl 5 1 K#«S?ft*HD 
ft^J: yB6ti*aaBBT-* t LTO^H DIIt 
-*yi:x COSH DBBt— * y ic^ti-FftWfSLT 
B 1 O* y 7S«l°lffi 1 5 3 -SHftftKtt y tli? ft5^ 
H*y7<DT-* (SDB^t-*) x i SHDB 
BT-*y(c*ftfft*H6LT*5^Bla]Bl 59J: 
yaJ7J?ft**5Xi]-KCL<»:, SilTJlRlfcc}:^*^ 
*lRl'M3!)ffifi->7hflO/<5/-*H. V<bA^, EB 
7JSiC^fi£SP1 6 0Tti, S*77#IC. §a«7-^ 
wio-wn9**Br*n:i60jEa3Wia ((13)5» 
B) #SB*tl*. 

[0 14 5] f-LT» «BBT-*aB»1 6 Rf© 



(20) 
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wn9tf*i66tu *<D&»«7 r -*wio~w r ,9tt^X 
K^»W*#ifefl«Wl^tU 1 6 2lcfB1S?tt 

So 

[0 146] E7tc^-r«aaT f -S'Sfi!6 
ga 1 5 o tcfe^Ttt, ei 1 owmmmema 1 1 o © 
1 3 5kk«£*i*&?7X<z>«&« 

t— £ wio~wn9**fiKt"* C £ 5„ 

[0147] ^tc flas«T-4i©4iaceaw)fso«tc 
o^TBiwr*. coffiiiefcivrti, .taut (5) sc 

©SjaSWcfctt *fl»x-' * ««BMr-i ? wio~ 
[0 14 8] H8& CflDffi|<0«i*5*LT^*. ±58 

l tc.wm.T- * <D%.mi5m<D-®\ trnmc iv?*- 

*H, VlC«J:oTSlISlRlU:8«l* *¥7J|p] (C 4 SPg 
XW=Y • • 



lC->7 h *«T 3 2 UK) s Dfl»**fc£jar *. * 
LT» *SD«*£HDfl»£©IB?£S*fToT. 

(4) a©«t«sw!)fl»T-*w i *l 

T» ftSDffltWEWaLTftjaSftWHRx-i S»W i * 
[0 14 9] **\ at£SCfflflWT-$W*tt*«B«! 

-r* 0 (4) a©«t«a©ff«x-*w i 

( i = i ~n) z*>]\z.mmczvxtozmzm*><» 

tTZo -*MbLfcffil£LT\ X£A7Jr-*s 
Rx-*, Y**M1£LT» (1 4) 3S©«HH#H3 
CO (14) £|c£iv?. mtt^»T-*© 
ft«CT U n v LTt**. 

[0 150] 

[R1 11 

(14) 



x 1 2 ■ 


• X 1 n 








y 1 


X 22 ■ 


• X 2n 


, W = 


W2 


, Y = 


y z 


Xm2 ■ 






Wn, 




ym, 



[0151] d4) &<D®M*mmc£ y«i*n«: 

£8it*t>fcfc, (1 5) 5C©B»;&85Me*a.*. 



XW= Y + E 



[0 15 2] 
»1 2] 



(1 5) 



[0 15 3] (15) SO^I**SiCfr5, SWiOft TfttfJ:i**>ttT»*. 
MMi> (1 6) 3M>e2*«/NcT*fcfWJ8yit3 [0 15 4] 

JfS£**.S*l*. (1 7) jXfl>&#**& [813] 

e 2 = lei 2 ■■■(16) 



1=1 



[0 15 5] (1 7) SCOi fE»rJ<nffl|0!)* 

CttfHMfcT* Wi, W2, • ■ •. WnfcJI 
UirtitfJ:t\ *CT» (15) it©J£M7JSi£fr6. 
(1 8) 5Stf»S*l*. tfSfc, (1 8) Stt (1 4) 



3 Om 

1 awi 



= 0(1=1.2. ■■■.n) 
• ■ • (17) 

ict^s, d9) suflvetis. 

[0 156] 
[R1 4] 



(21) 
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3 e I . 
3Wz " 



[0 15 7]*LT, (1 5) (19) StfrS. 

(20) scroiE^ea^sti*. 



[0 15 8] 
[»1 5] 



(l. ,u, ,)w, + ( L + ■ + (£■ mx, n )w„ =(Z« nr.) 

J(| ) x J2 xn)w 1 + (L,2* J e)w 2 + --- + (L,^in)w„=( i Zx lzyi ) 

(| i X,nXM)W 1 + (| i X ln x 1 > 2 + ... + (L ln x |B )w n =(L,„ yl ) 

• • ■ (20) 



[0159] (20) aoiaaraatt. *»««>» n V hi* N ^ tro^7xa)iaif- *£*A63o 

fcmUROSSj&fcaTSCttf^?**©"?* #W [0161] Siaf-J'W i ( i = 1 ~n) tt, fftt 

i©»Ml*#i&*E E<0«^ S^ffiL «x— Sfwio~Wn9«-«oTs ±iSL/c (5) SCT-SSI 

a»*fflt^T»Kiaic*«i< cticft*. cct\ awt- *w i test lt*'J*=»s* 

[0 16 0] &S Dfl»(c»*SLT£lS«rtlfc« teffl-r*C BsMtts (2 1 ) STCWUrti 

*. /t5*-*H. VlC*fr*SLfcSDfl»*m*fc¥* [0162] 
KcfcS. tt'p^Wm.T-W. kvhi.k^ofci: IK16] 

e vhi = k Yhi — (wio +Wi|V +Wi2h +Wj3V Z +whv h +v^ 5 h 2 
+Wi fl v 3 +w i7 v 2 h+Wi 8 v h z +w iB h 3 ) 
9 

= k vhi - Z Wjjtj ... (21) 



[0 16 3] Z.Z.X\ tjl*. ±3i<7) (7) mcmZIX [0 1 6 4] 

ti^o (2D afc«'j^«a*t^ffl***t» (2 [»17] 
2) atf»sti*. 

= — I I 2 tjSvhi 



= o 

[0 16 5] Xjk. Yj**ft**l (2 3) 

5& (24) 3©«fe5Jc£«r*i:» (2 2)Stt(2 
5) a©*3tC»*JftjlStl*. C<D (2 5) 5£t>iE£ 



• ■ • (2 2) 

[0 166] 
tt1 8] 



(22) 
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Xjk = Z I t jtk 
Yj = I I tj k vhi 



xoo xoi • ♦ • X09 
X10 Xn ••• Xig 



X99 



_X90 X91 

[0 16 7] ®9it. Ei8ic^-rmtcs^T^aa 

T-*££(frr£«3&£x-*£$gB1 5 0' urnm 

[oi6 8] mm : r-*$itimm.'\ 5 c \t. xiim 

? 1 5 1 lCtt*g?*lSHDfi^ < t»J^6*X«-;±giiiRx 
—3 <*: LTO&H Dlilfx— •£ y £©&H Dilifcx 
y K**i?ti*tlS LTS& 1 -y 7iHRIslS& 1 5 3 

t-$) x i &HDW%t— ^yK^WFfttttSL 
T7 5X^0^1 5 9£yiti7D£ll*?57s=l-KC 
Li:frS, *7X#lC, iStr-^W i (i=1~n) 
^#^fc46cDjE«^SC ( (2 0) iC#b.S) 
iESSTjiSie^SPI 7 1 £WLTl^o 
[0 16 9] -^©HDiS^T-^yil^tl 
KftJS;? * n ffi0!)?3l* TTUSr-* 
T^Sx-^tf^-ttl*^ f fiffi ->7 h@Kl 5 2 B 
'MD/^-SH. Vjb«fcaE3rtlTl,^T3 2«SI 
<7)S Dff^S Dq-S D326«&£^SftTl^ H D 

'tttXZo cniCcfcUs lEJiTJS^fiEgPI 7 1Tli, 
£SDffi^*ft?;h*tJiE;LT\ 777.SIC, ^JSx- 

*w i ( i = 1 ~n) zmztcttxDmm-fimjMftkmt 

[0 17 0] £tc. %mmT— 5i4^S»1 5 0' 
lE^Hit^^ 1 7 1 T'£l#£;hfcIES17J*iiM)x- 

iSx—S^SSM 7 2,!:, ZO&SDffi^KttJ&L/cS 

S7 :: -^wio~Wn9^#?>^i*c7)IE^SSC ( (2 5) 
^Rg-r^iEjiTJiSie^gPI 7 3<h£WLT 

(^•5o 

[0171] iSix-^iJSgll 50' I*. 

iESt^fii^fi&gB 1 7 3T^7^«lcSfiE**lfi:iE^ 

7J85£*&?^Z\ #'?77 t O#ISaT-5'wio~wn9^ 
*A&S#i*ax-2;*E351 7 4i:, 6 ft 





wjO 




YO 




wj1 




Y1 




_wj9_ 




Y9. 



(2 3) 
(2 4) 



aax— ?w 10 ~w n 9*iB«-r5^i$a^ ; E | ; 1 6 it. 

[0 17 2] 09(C*T#&fflx-- S»£l$gE1 5 0' 

<D*omt. mi^mmmT-- $t£j^bi 5o<t 

ff^KlJifilWrftSo i]9K^T#3fc«x-*£/££Bi 
5 0' <7)i!)ft£fHB.8-r* 0 A*>B?1 5 1 (Cttftlffll? 
t LTCDH Dfl|-§- (1 0 50 iff* tf^Sfts *L 
TCWHDfg^KttLTSDfS^SEfi2lE]S&1 5 2 AT?* 
¥£J:t>Wa5Rg3l*ffiJI6M7fcftT£fc«^<h LT® 

SDfi^ (525 i«* tfsaarh*. *fcs cas 

Dfl*4HfiffiS/7 hSaSI 5 2 BlC«*S2rft, MSD 
flWflXfoHtf SB*lRlfc 8 ©pgs *¥75[RllC 4 Bttlz-> 
7 h^tlT (B4. H5BH8) v 3 2*I3I<DSD{g^S 
DrSD 326^^^**17^ < . 
[0 17 3] cnSSDffi^SD^SDaZcfctK %2 
0)*vTmm>1 54?\ HDff^ (1 0 50 iff 

C(Dm2<D9 v TMtR®& 1 5 4 T?tt. * 'V TMMM® 

iassi 5 6«fcy«ttft*ih4» ift^^5x«aj[H]»i 5 8 

[0 17 4] COlt2©5ty7TW?SHH 5 4T*31*RM 

-$) (4fiB^5xttHiia»i 5 7tc«ae**i*. 

ffilB^5Xtttt[gHH 5 7 Tit. S»B*5X*'y7*©r 
— £ £ LTtf>&S Diimx— ? IC» LT A D R CSQStf 

7X»3i) CD^^X^tLTro^fi^ba-KQ i 6^ 

( ( 1 ) ABB) o 
[0 17 5] Sfc, teffl->7 h0Kl 5 2 BTitens 
SDffl^SDi~SD 3 2cfc»^ n3ot"y7miR\°\&-\ 
5 5T\ H D«*lcB*aaBBOBan:ffiBr*»* 
^=y^^y<D9-^ (SDiffi3R7 ; -'J') tfBHttfcK 
yffltfft*. lO^, m3cD^'y7StR[sllKl 5 5 7 
U\ ^ y TlffiRltiJBIslB 1 5 6 * y W&lE ft* $ v 7tiL 

[0176] t©S3©^7 7JM«[h]K 1 5 5 TiS^W 



(23) 
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-*) tt»S*5*ttttlE]Kl 5 8KW£?ft*o 
-*£LT©£SDiiJRT f -*<fcytt**53. (±[cft 

iteft*, 

[0 177] c©»$1tfflMV£±i$L/i:iWFfb:i- 
KQ i (*^7^J«0«H 5 9K«£2rft*o ~<D^5 

^X^-r^^Xri-KCLAMfetl* ( (3) a# 

Eg) o 

[0 17 8] ffiffi->7 5 2 BT'f#6ft* 

SD1I^SDi~SD32J: , A nKD*vTmR\B\®-\ 
5 3 T\ H Dff4tCff«$g WROJRiQKttlirSTOI 

$v-f<r>7-$ (sDiasx-r si) #wwnaRytH* 

ft*. C©f&, 11^7 7lHR[s]tt 1 5 3 * 
7 7iiiRi&Jffli|°lS& 1 5 6 «fc »J ft* * * 7ttBMHi 
KSrJ^T, * -v 7<0S»WfTfcft*. 
[0 17 9] *LT, A7JSS?1 5 1(C««e*ft«HD 

ffl^yfiShsaiBJiST-^tLToSHDiuiST 
m y TSftiaia 1 5 3 -eaHRttiaRy mar ft** 

Wvrfl)?-* (SDWRx— 50 x &HDil 
*7*-*ylc*ftfft*f*6LT^5X^J«0Bn 5 9<fc 
ytti73Sft*?57xZj-KCL£jb^ IE8t#8a£fiB 
» 1 7 1 ?W\ S Dffi4£jjg[n|» 1 5 2?£j8*ft*# 
SDfl*<D*ft*ft*«&LT» ««t-* 

Wi = w 10 +w 11 v + w 12 h+w 13 v 2 +w 14 h 2 +w 1 5V 3 +w, 6 h 3 

W 2 = w 20 + w 2 1 v + v^h + W23V 2 + W2 4 h 2 + W&V 3 + 



Wi ( i = 1 ~n) «»*fctt<DiE££83 ( (2 0) 

5C#sa) tf&asti*. 

[0180] *lt, wBx-^aaan 7 2?*©iE 
ateasww^tu asoflwc^ftWiwiSLk** 
7x^af-^w i tf*i&6ft*. iBtii*8as»a» 

aa7 r -'?w 1 o~Wn9^f*/c4605iE51758S: ( (2 
5) 5C#^) tfSfcfiEtfft*. 

[0181] f-LT. «*HlT-*a3£»1 7 4?*© 
JE3KJS9&tM*tl* W7Z.03WWkT—. ?wi 0 ~w 
n9 # #46 6 fts ^(Diai?- £ w io~w n 9« *? 5 XS'J 
IC7 KUX»»J*ftfc«tt«**y 1 6 2lClB1S*ft 

*o 

[0 18 2] C£DJ:-5tc. H9fcjSTflfflM7*-*£»8 
SB1 5 0' iCfc^Ttu H 1 ODMMreUSaiH 1 0 
©Itffl^'MV-SM 3 5lCB1t*ft***7X©«R 
17-* wio~w n 9 ; &Sfi!c'f * ZtftT'ZZ* 
[0 18 3] &3b\ B 1 ©WMW«S» 1 1 0?tt» 
«Sf-?W i ( i = 1~n) *£fiW*fci&lC (5) 

s©±*3*Hraufcjft fl*i& (2 6) a* (2 

7) 3ft£*«fllLTfeJ:<s *6lc*«©liao/!:# 

«©Htrr*M*ft*a?**i(Rre?**. 

[0 184] 
[»1 9] 



Wj = w i0 +wnv + Wj2h+Wj3V 2 +Wj4h 2 +Wj5V 3 +Wj6h 3 
W n = w n0 +w n1 v + ^2h+w n 3V 2 +wh4h 2 +w n5 v 3 +^ 6 h 3 

Wi = w l o+w 1 iv+wi2h+w 13 v 2 +w l4 v h+wi 5 h 2 
W 2 = w 2 o + w 2 i v + wgh + w 23 v 2 + w^v h + w^h 2 

Wj = Wjo+Wjiv+Wj 2 h+Wj3V 2 +Wj4V h + w,5h 2 



= w n0 + w n1 v +\Afch +wfav 2 +wfr, 4 v h +w n5 h 2 



[0185] «&, HiaMHraaatfi 1 okjsw- 3ooic«}:ot> v7h7i7TH^-r*;:i: i fcRr«Br 
mm*. m^tfH i o test * r> amflrexrasii 
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[0186] eii oicmwmm**im&W3 0 

&m.£fcowtz#m?zc P U 3 o 1 t, p u 
3 o 1 (Dthftzm y^u^fcfmT-tmft&mtitc 

ROM (read only memory) 30 2 t. CPU301© 
ftmmmmmtZRkM (random access memory) 3 
03i^LTt^o CtieCPU30K ROM30 
2fc<fctfRAM3 0 3l*. *tlf»ft/tA 3 0 4(Cjg|i3r 

[0 18 7] mMi«aseB3 oob> ^spib 

tt«B£L.T©/\-K7VA* K^-fT" (HDD) 30 
5,!:, 7P7f- (Bftffitl) r-fX9 3 0 6£ K5-f 
7'-f*7P-ytf— tVA<7 K^-TT" (FDD) 30 7£ 
*=flLTl^6. C*lSK5-<7 r 3 0 5, 3 0 7li> *ft 
?tlMA3 0 4fc«8te*lTV*. 
[0 18 8] *fc» BflHI*»SSB3 OOlt -f 

r-«4>ilflffl4 0 0|L«i«fettMl7jtlCri 
5Wi»3 0 8**LT^*. C©jM»3 0 8W\ -TV 
^7i-X309S^U/U304 KSWI* tlTt> 

[0 18 9] Sfcv Bftflre«ragll3 0 Ott, a-+f 
•< > £ 7 i - A8&«-{8*TV£» c©a- tfy>*7i 

-Xg&te* ytava&flHUOOfrSaytPVflWR 
M*58flr*'J*aVfll^958flliatt3 1 Ot, LCD 
(liquid crystal display) Hfre&SxV A7U"f 3 
1 1 i^WLTt^o §<f[H]S&3 1 Oli-f>^7i-X 
3 1 2£fl-LT/U3 0 4td£*rS?*U mUZT<fZ7 
W3 1 1«>rv*7x-A3 1 3£ftLTM"A304 

[0 19 0] g-fc, Il<S{g*ittggH3 0 0«, A7D® 
Stft^V in<t LTO 5 2 5 i ft^£A7J-f 5/cA&<TjA7J 

as? 3 1 4£, m*mwi*vout*iij73r*fe46©a 

73*F3 1 5fc«ILTt*«. A73S?3 1 4«-f>* 
7I-X3 1 6^LT/U3 0 4lC^*tls IQBlC 
tij7Jlir?3 1 5&<(V*7x-7.3 1 7*ftLT7U3 
0 4(C«Jl*tl*. 

[0 19 1] CCTs ±3iLfc<fc3lCROM3 0 2tc5a 
3I7P ?7^*flMMT-****iMMA LTfc < «t> 

y its twa. w * -* v h s ^qskmh 4 0 0 * y m 

fflSP3 0 8^LT^7VP-FU /X-KtV*** 
RAM 3 0 3fcWlll,Tttffi-r $/c, 

[0 19 2] f-fc. A73B«fl»Vini:l,T05 2 5 i 
fll*«A73«?3 1 4J:UA7Dr«^t)yiC s ^46/\- 

zommm 4 0 0 * y iifflgp 308*^lt^vp- 

KLTtcttV *ft» ffl*lB«fl»Vout*til;&*t?3 

7u-f3i nc«aeLTim**j**i,fcy, -?eicti/\ 



-K7VA*fctt*ALfcy» jlffgi53 0 8^LT-1'V 
*-*-y h35:ifa)iiffilSH4 0 0tciM(ti-r5«J:3(cLT 1 t 
«U\ 

[0 1 9 3] Ell 1 C7P-ft- h£#BSL"c\ Ell 

0 [^-rnmt^tts^B 300 tcfctt^ A*iB«fli 

* V incfc y fflfcB««* Vout*»*fctt»«¥W*K 
HT*. 

[0 19 4] **\ Xt 1 '>7 > ST1Tv HKML, 
Xx^7ST2T\ A7JiB«fi^Vin^7L/-Amte$ 
/■cl*7^-;U KHMfrPAfcT*. C©A7JB«fI*V in 
#A73*?3 1 4*yA73*tl*«dlCB» Z©A73li 
«f§^Vin SWar^B*^— *£RAM3 0 3lC- 

Kr-f X^lEE»*ftT^*Jidlctt, A- Kr-r A? 
K?*73 0 7?£©A73BflM»Vin«BI*iiiU E 
(DA*JB«fl»Vln **MW*B«x— *£R AM 3 
0 3lc-6»lEtttAT*. *LT. Ax-y7ST3T\ 
A7JB«fl*V in<D^7 U-A£fdi£7f-;U K©» 

s#itt> oTi** a****** *. »««**> 

7f7 7ST4T\ «ra**7r*. -Tjs 
JQStffcfcoTl^fcStts Xx7 7"ST5 izm&o 
[0 19 5] JKDX7 7 7'ST5T'lis l-WJiP 
V&f§*S 2 0 0 «*ft LTSSJR LfcS**» (»SB« 
fl>ffi»fe*W tC»*6T*n/m©fil*fflL^ fflfcB 
«ffi*Vout*«jar**ffiB«^P •> ^rtOftBB© 

T\ JMttB*7ny*fc©#B«©tt«flHih. vfej: 
tf*^7XOM«l7->4«fflLT, £«3 (0Jx.tf 
(5) SO lc*oT, »ttB*7n 
tlWlWKLT* ( (4) 3*B) © 

[0 19 6] *lc» Xf'y7ST7T*. Xx7 7"ST2 
TA73?n/-cA73ii«ifi^Vin©il^f f -^<fcys 

tUABttfl^ Vout*««r **ffiB*^P ^ 

y7"Oi*7-*«llt4. ^-LTs 7x->7ST8 
T\ A^tftifeA^WMI^VinJDBXx-^O^fBtt 
{CfcL^Ttli73il«fl^Vout(7)lil!l7 ; -'5»^S«SaS!b ,i 
H7 Ltelr»«"J««. d7LT^*fc*tt» At 1 
•y 7S T 2 |CR»J % :yJCD7 U— i**fc(*7-f -JU K©A 
73ii«!ffl^VinC0A735aSlC^^ o 5QS*^7L 
T^ftl^t*»» Ax-y7ST9(CjitJ„ 

[0 19 7] C(0A7 1 -y7ST9X ; lix Ax-y7ST7 
TWIJn/c <7 5 A ^ -y 7<DH3Rx— ? 6 ^ 3 A □ - 

KCLft^jaf*. ^LT. Ax-y7ST10T\ ^© 
^75AP- KC LlcWJCLfeflWx-^t^^yr© 
SDB«7*-**fiWLT» JK3tcJ:y» ai7DB«« 
*Vout*«j«-r4*ffiBB7Pyf ftC^B*®?- 
»t£ltU •€-©Sl^77 li y7ST7lcSoTx ±2EL 

^tw«o*Q3i«iiyisr. 
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[0198] c<o^=>iz s eh 1 icm?7a-*v-b 

inOB*T-**«31LT» ttJTJB&fl^VoutOBfK 
(EiffilLT»6*ifcffi*llHWI*Vout(*m*«?3 1 

sjcwastifcy, 7^771^31 nc«ttfi*tiT* 

K5-T73 o 5icttfc**iT/\-FT<r x^iciB^sn 
fcyr*. 

[oi9 9] ^fcs jassBQHCTiiiimrstf, 07 

OflBMT-r *£/S£SH1 5 0lCfett*«a*. 77 h 

^ i y-pwir s c <t «• rjb?» *. 

[0200] Ell 2©7P-^ + -h«-#R9LT, ffift 

Xx77ST2 1T\ US«HftftU 7xy7ST2 2 
T\ ^WCttfctl*. S Dfl»©flHB5/7 hffi (fllx. 

7xy7ST2 3T\ £Ttf)ffi*l->7 HfiltotfLT 
M«tt>9ftiiW«Wr*. £T<Dt&tl->7 Ml 
fcttLTWjWtfe-aTlv&^fc*!*, 7xy7ST2 
4 iCJtC. 

[020 1] C©*Ty7ST2 4?W\ R8X8HDB 

So *LT> 7xy7ST2 5T\ £T<Z)H Dltf- 
* (C-3t*T«WBWI7 Lfcfr5fr*«*r*. &7 Lfc 
t*B, Xx-y7ST2 2lcMoT^ *®tt«->7h« 

*7LT^*l*£*tt, *ry7*ST2 6lCJt€r. 
[0 2 0 2] C<D7xy7ST2 6?1i. Xt'^ST 
2 4TA73?tl/cHDB^7 r — ?J:y. 7xy7ST2 
2T»R*tlfcffi«->7 hf«£WMB->7 hStlfcS D 
BBt*-**^**. ^LT> 7xy7ST2 77\ 
Xxy7ST2 6T^S*lfcSDBJI5T-*J:yx 7. 
77 7ST2 4T'A7J7rttfc&H DB*r-*lC*«SL 
T> 757* y v 7*©B*T-*«Mi 
r^o ^LTs Xr'y7ST28T, ^/SSflfcS DB 
*T-5«fl!)^«*JCfe^T^Stt31*l*7 LTl^*OT5 
fr*«*r*. ¥*M3*ll7LT^*fc*tt, Xr7 
7ST2 4KH^T\ *©HDB*r-4i«)A73*(f-3 

Ts ±aLfeira*o«a*iiyjBU -*» 

*«7 0T^aL"»4:*tt. 7sX'y7ST2 9lciitr. 

[0 2 0 3] C©7x>y7ST2 9-ptts 7xy7ST 
2 7 tlfc 7 5 7 * y 7(D S D WRt— * #5 7 

7X3-KCL*£jST*. *LT, 7x'v7ST3 0 
T\ jE*!#83£ ((13) 3*g» ^SfiK-TSo =tV'& 
lc, 7x'y7ST2 7lcMSo 

[0 2 0 4] 7xy7ST23T\ £T4)teffl-> 

7h«lc»LT¥»W**>ofc£*W\ Xxy7ST3 
1 Kitfco CW79?ST3 1 IE*l7Jflx<!£*§ 
3r ffi L-^HT» < 21 £ \z * o T&7 7 XCiaix- * 



*yiC«SU ; E"©«lC77 1 -y7ST3 3T\ SaS?-^ 
7T3o 

[0205] C©<fc5tt\ Ell 2^0T;-r7a- ; ? 1 •^'-l- 
^;:;B•^TJ^^JI£■r*C^:■£^ 07lC,TVrft««T-*3E 

asm 5otB*©#aicj:oT» st^wm®. 

[0 2 0 6] *fc» !UBim0BvU:**T«ft El 9 
ODflWf-: ?£J$£ai 5 0' KfctfS«yi*K 77 

[0 2 0 7] HI 3©7P-^ + -h**BBLT, 

7xy7ST4 1T\ »3*HteU X77 7ST4 2 
T\ ^WCttfetl** S Dfl»©ffiffl5>7 h« (W* 
If, /<5*-*H. VT«***l*) ^SMlR-TSo *L 
Ts 7t 1 ->7ST4 3T\ ^TOflHBS^ h«C»T* 

ffl»f f -*<Diitta3ifl { ii7L/fcfrs**fysr*. ti 

7LTVfc^£*tt» 7x->7ST4 4(Cjit»o 
[0 2 0 8] C(D7x-y7ST4 4T1iv gJfcDCDHDB 
*r-**7U-A*tt*fctt7-f-;UKJHttTA73-r 
*LT. 7xy7ST4 5?\ £T0)HDBi&x- 
* lc WC«»W*7 Lfcfr5fr*«*1"*. &7 LT 
l^J&l^tt, Xxy7ST46T\ 7xy7ST44 
T* A7J? *lfc H D B JR x- ct y , 7xy7ST42T« 
»R**lfcffifi5/7 HifSttffifi-77 h**lfcS DBK 

[0209] *LT, 7x>7ST47T\ 7x>7S 
T46T4ja*nfcSDBII6T-*J:y» X77 7ST 
4 4TAatfftfc#HDB*x-*tC»]fcLTs ^57 
^ y 7fc ilffli* y 70JBJR7 1 — ? *«»r *. * L 
T, 75Fy7ST4 8T\ tjatftlfeS DB*x-*© 
«WBcS^T«iWI««»7LT^*<«5fr«WSr 
*. ¥«ffll«l7LT^*i*tt» X777ST44 

fctB«a)JQ31*liyiSU *»«31*»7LT 
7xy7ST4 9lcJttro 

[0 2 10] COX7y?ST49TB. 7x->7ST 
4 7TB»*hfc^5X* y 70S DB3Rr—5'A^7 
5^a-KCL*4J«-r*. ^LTx 77 1 y7ST5 0 
T\ fl»7 r -**»*rS:4605jB9l3Mia ( (2 0) 3# 
ID **J«r*. *®*ic» 77 1 y7ST4 7lcM«o 

[0 2 11] ±a?L/c7xy7ST4 5T\ tT©HD 
B*7 ? -*tc-3^T«ratf»7Lfct*B» Xxy7S 
T 5 1 T*, 7x y 7S T 5 0 tlfejB!IWSiC* 

r*. 7^y7ST4 2tC^oT, *<Dffifi 

->7hfiI£3IJKL7\ ±SSLn:J:iq«(iMa9«tiy£ 
Lx ftOffi«S/7h«tcW*Lfes S^7X«7- 

[0 2 12] ±a$07xy7ST4 3T\ ^TW 
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Xx'y7ST5 2lCjitr 0 COXT'y7ST5 
2T1is £T<Dtftf|->7 mtcWrSflHRx-' >»6, 
«W7 s -***a6*/fc*©jBIII»a3 ( (2 5) 3# 
BB) 

[02 13] *LT, 7f'y7"ST5 3T\ 7f77S 

t 5 2T4»a*tifeiBiii*aa*»*fflLswp»< c 

ST5 4T\ f-flDflaWiT-^^^'JlCffffU 
&lCXx'>7ST5 5T\ «a*»7T«. 
[0 2 14] ZO&olZs 01 3tC/T>"T7P-5 : ^-h 

j$SB1 5 0' t\5\®<Dm£fc£-oT. &95X0)WBL 

■7-*w*citfwt. 

[0 2 1 5] ft*. ±a*«<0fBfflfca3l,*TH\ HDfll 

Ja\ 

[0 2 16] ±a*MO»»C*il.^Ttt» 
□ -KCL*tttUU «U£WB3III?BC«)^7^3- 

757.H- KC L(7)«tlJgP»^llSL/i: i feCOt#^5n 

toii^tctt. nwip<*y/^>^i 3 5ic«n***i 

[0 2 17] Sfc* ±a*«©JI5«lC*i^Ttt» MM! 

jmqsbi 1 OctutiiTjjnsaiTJii^i^vout^T 1 

^7.71^8131 1 1tC«*&LTs *<TJtii7JiIi<Sfi^Vou 

lf^Vout£tfx*x-:/U3-2"& ttDEBBBlctt 
!6LTEBr*J:3JcLTt.*t\ BOS® 
851 2 9©»»?, IBBlcBBfcx-^BJBfcft**? 

[0218] &ts ±®nm<DBmz3$^Tits xtsm 

&fI4§Vin<!:LT<05 2 5 i flMMr, |i]*iBB<l9Vou 
ttLTOI 080 iff*. XGA<|^ SSUifi* 
©Jlfc*»3*B«*»*fca&«>5 2 5 i flreicSlfrrS 

< , ££3*ffiB LTm 1 <*>B«{i^*ffl 2 Oii«f8^ 
[0 2 19] *fc, J^ftXBOBBKS^Ttt. IfttB 

ict, coBtt*n«Kflj§r«c 

[0220] 

2©B«ffl*lcB«T*BKs 7*-7v hSfdi^-T 
XOS1MIM J: »J « 2 OflMffl^lcftS&gjttDtUlflt 



»^IC*B©«»7*-* *tttt LTfc < * * 'J t 
T*» Bff(CBJ87«*. 

[0221] c©»wtcj:htf. mm.?-** 

TBULTiBUMbf ««BT-**Bl* 
T£/^TB!63©flWT — > **d6«ff ® AttMBlC 

[0E<Z>?SmSftB£] 

[0 1 ] bho&b*: LT<oxuea««®«Wi*sr 
[B2] ««ax-*©4ia*afl)-fli«)«8!*srH 

[03] 52 5ii§ (SOW) t1 050iOT 

(HDOT) QBXttBH«*CTrH?&«. 

[H4] BB»lRl'N©8HmDttffi5/7h*K«r4fc 
4&00T-&*,, 

[05] *TSlPl'N©4B«<0ffi#i5/7 h*BWSr«fc 
i6©B?**<. 

[06] SDfi^ (5 2 5 ifl9) <!:HD{I^ (10 5 
0 i fl») t©ffi«B«*wf BT**. 

[07] flMMr-^&aBBOBJaWSSr^Py^ 
HT* So 

[08] fl^x-^w^jawawMSOBOBaESsr 

BT'fc*. 

[09] mfcT-z£timwv>mmtfLmzmT7a 
[010] v7h*x7?B9W-*fc»©BBflre«i 

BBOBJtMCair 7P '^S?8S. 

[011] BBB*e»s#weCTT 7P-ft-ht* 
[01 2] Mn7-*£a»B (*©d *a*r7P 

[013] BBBx-frajSMHi (*©2) 
-ft- hT$5. 
[014] 5 2 5 i 1 0 8 0 i fl|«(DBB(&BB 

[015] 5 2 5 i 1 0 8 0 i <1^<DBIS©SB 

[016] 5 2 5 i 1 0 8 0 i ffl^<Dii3RO*¥ 

[017] 5 2 5 i fl^<h X G AflWDBXttBBff « 
mt 0T*265„ 

[018] 5 2 5 i X G Ali^(7)Bj!S(rjSB73|p] 
(Dffi«H»*srBT?»*. 

[019] 5 2 5 i fl»<k X G Afl^(01i^W7j<JF^lPl 
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i o o • • • fufsm 1 o i • • • s/xxaiiv 
1 o 2 • • • 'j^nvfi^gfiiHis&x i o 5 

• • • §fi7>x^ 1 0 6 • • • 10 9- 

• •/<777^tu, 1 1 o • • • mws*mm& i 

1 1 • • • 7VX7U-rgP. 12 1 • • -I&1 7 
Sftlalft* 1 22 • • •%2(D*vTMm\s\%. 1 2 3 

• • • »3©*y>'atRSB, 124- • -SPa^T. 
8iiSl5]ft. 1 2 5 • • • KiS*7*«tHI§]K, 12 6- 

• • ^7^^M, i 27 • • • jt^iyamiHisSx 

1 2 8 • • • IBMb-XftlalK* 1 2 9 • • • tt*tills] 
ft. 130-133 - • • Uv>;**. 134- • 'ffift 
^t'J. 1 3 5 • • •flM/fJ/O^ 1 36 • • • 
IS&SEfiEEft. 1 3 7 • • • IE£<b«i![3Efi£lE]ft. 1 3 
8 • • •iESMbflaW'E'A 1 39 • • -ffi*i1fffl«4 
0ft. 1 5 0, 1 5 0' • • -IIBIr-^yail. 
1 5 1 • • • A7J4ir?. 1 5 2 A • • ■ S Dfl«£j&lal 

[01] 



ft. 1 5 2 b • • • ttti->7 hafts 15 3- • - mi 

«D*-y73»Rigft» 1 54 • • •ft^O^yTjKRS 
ft. 1 5 5 • • • %3<D*vzrMiR®&, 1 5 6 • • • 
»y7VRMM 1 57 • • •ffllB*5*ttlilEI 
ft. 1 5 8 • • • tt**5*ttHJ0K» 1 5 9 • • • *? 

160, 171, 1 73 - • • lE&TJg 

a^ja«. 16 1, 1 7 4 • • • Mi7-»itti. 
1 6 2 • • • vomwj* 1 7 2 • • • fl»T-*a 
ft*, 2 o o • • • vasm 3 0 0 • • • m$ 

if ^S&g&fl. 301 • • - CPU. 302 - • • R 0 
M, 303* • 'RAM. 304 - • • MX. 30 5 • 
• •M-KtVX^K^I'?. 3 07- • -7P-yfcf- 
x-fX^K^I'?. 308- • -ilffigp. 3 0 9, 3 1 
2, 3 13, 3 16, 3 1 7 • • • Y>*7i-7, 3 

1 o • • • 'JtavflWSftlsift. 3 1 1 • • • r-rx 

7H\ 3 1 4 • • • 3 1 5 • • • tti7D« 

4 o o • • • mm 

l®2] 
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